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AXXUAL  REPORT  OF  THE  MI88ISFHPPI  RIVER  COMMISSION  FOR  THE 
FISCAL   YEAR  EXDIXO  Jl'SE  S(K  190'). 

Office  Mississippi  River  Commission, 

St.  Louis,  Mo.,  June  30, 1905. 
Sik:  The  Mississippi  River  Commission  has  the  honor  to  submit 
this  its  annual  report  for  the  vear  ending  June  30,  1905. 

The  act  of  June  28,  1879,  by  which  the  Commission  was  created, 
defined  its  duties  as  follows : 

To  direct  and  complete  such  surreys  of  said  riVfer.  between  the  Head  of  the 
Passes  near  its  moutli  to  its  headwaters,  as  may  be  in  progress,  and  to  make 
nicb  additional  surveys,  examinations,  and  investigations,  topographical,  hydro- 
graphical,  and  hydrometrical,  of  said  river  and  its  tributaries  as  may  be  deemed 
neeessjiry  by  said  Commission  to  carrj'  out  the  objects  of  this  act.  ♦  ♦  ♦ 
To  take  into  consideration  and  mature  such  plan  or  plans  and  estimates  as 
will  correct,  permanently  locate,  and  deepen  the  channel  and  protect  the  banks 
of  the  Mississippi  River :  improve  and  give  safety  and  ease  to  the  navigation 
thereof;  prevent  destructive  floods;  promote  and  facilitate  commerce,  trade, 
and  the  postal  service ;     *     *     * 

Under  the  authority  of  this  act  and  subsequent  laws  relating  to 
the  subject,  surveys  and  observations  have  been  carried  on,  and  works 
of  improvement  under  the  authority  and  direction  of  laws  making 
appropriations  for  that  purpose  have  been  undertaken  and  executed. 
The  original  project  contemplated  the  permanent  location  and  deep- 
ening OT  the  channel  by  engineering  works  for  the  contraction  of  the 
low  water  width  where  necessary,  the  protection  of  the  banks  against 
caving,  and  the  confinement  of  the  discharge  at  flood  stages  by  levees.  i 

These  works  were  prosecuted  with  eflFect  for  a  number  of  years  in 
two  selected  parts  of  the  river  known  as  Plum  Point  reach  and  Lake 
Providence  reach,  and  with  highly  beneficial  results  in  the  improve-  ' 

ment  of  the  channel  in  those  reaches.  But  the  work  done  in  them, 
while  demonstrating  the  soundness  of  the  theory  upon  which  it  was  I 

based,  also  demonstrated  that  the  general  improvement  of  the  channel  j 

by  contraction  and  revetment  works  would  necassarily  consume  too 
long  time  and  involve  too  great  expense  to  meet  the  "needs  of  com-  j 

merce.     It  happened,  also,  fortunately,  that  as  that  fact  became  ap-  I 

parent  the  process  of  engineering  skill  and  invention  had  reached  | 

the  point  at  which  dredging  machines  became  possible  of  such  power  j 

and  efficiency  as  to  hold  out  the  hope  that  an  immediate  and  econom-  ! 

ical  solution  of  the  problem  of  deepening  the  channel  for  navigation  | 

might  be  found  in  the  opening  and  maintenance  of  channels  across 
the  obstructing  bars  at  low  water  by  meai^s  of  dredging.     After  ' 

studies  and  experiments  extending  over  several  years  this  method  of  i 

improvement  of  the  low-water  channel  was  adopted  and  has  been  ap-  ^ 

plied  with  success.  The  history  of  the  work  from  the  beginning,  and 
of  the  experiences  which  led  to  this  change  of  plan,  and  ihe^  reasons 
for  such  change,  are  fully  detailed  in  former  reports. 

The  general  repair  and  construction  of  levees  was  first  authorized 
without  qualifying  restrictions  by  the  act  of  September  19,  1890,  and 
since  that  date  this  work  has  formed  one  or  the  most  important 
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items  in  the  operations  of  the  Commission,  about  one-half  of  the 
appropriations  made  by  Congress  being  devoted  to  that  purpose. 

The  general  project  under  which  the  work  of  the  Commission  has 
been  conducted  for  several  years  past,  and  which  is  proposed  for  the 
year  to  come,  may  be  stated  as  follows: 

1.  Continuation  of  surveys;  preparation  and  publication  of  maps; 
maintenance  of  gauges ;  the  recordmg,  tabulation,  and  publication  of 
gauge  readings,  and  the  taking  and  recording  of  discharge  measure- 
ments and  other  observations. 

2.  The  building,  extension,  and  repair  of  levees. 

3.  The  building,  maintenance,  and  operation  of  dredge  boats. 

4.  The  repair  of  existing  works  for  the  improvement  of  the  chan- 
nel, the  preservation  of  harbors,  the  prevention  of  cut-offs,  and  the 
security  of  levees. 

Other  miscellaneous  details  incident  to  the  execution  of  the  general 
project. 

All  of  which  will  be  specified  in  detail  in  what  follows. 

APPROPRIATIONS  AND  ALLOTMENTS. 

By  the  sundry  civil  act  approved  April  28,  1904,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  of  Missis- 
sippi River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River, 
including  salaries  and  clerical,  office,  traveling,  and  miscellaneous 
expenses  of  the  Mississippi  River  Commission.  The  amount  thus 
appropriated  was  allotted,  on  the  recommendation  of  the  Commission, 
as  follows: 

Mississippi   River  Commission $30,000 

Surveys,  gauges,  and  observations 50,000 

Dredges  and  dredging 307,000 

$387,000 

FIRST   AND   SECOND   DISTRICTS. 

Surveys , 5, 000 

Repairs  to  revetments  at  Fletchers  Bend  and  Osceola  bar, 

including  quarrying  of  stone 100,000 

Ilopefield    Bend 120,000 

New  Madrid 10, 000 

Helena 10. 000 

Plant 50, 000 

Levees 310,000 

605, 000 

THIRD  DISTRICT. 

Surveys 5, 000 

Repairs  to  revetment  at  Lake  Providence  and  general  re- 
pairs, including  quarrying  of  stone 67,000 

Plant 20.000 

Ijongwood   revetment 100, 000 

Levees .^ 380,000 

572. 000 

FOURTH  DISTRICT. 

Surveys 5, 000 

Repairs  of  revetment  at  Bondurant 3.000 

Repairs  of  revetment  at  Kemi)e  Bend 80,000 

Plant 38,000 

Levees , 310, 000 

436. 000 

2,000,000 
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By  the  act  approved  April  28,  1004,  authority  was  given  to  the 
Secretary  of  War,  as  recommended  by  the  ilississippi  Kiver  Conunis- 
fcion,  to  enter  into  contract  or  contracts  for  levee  work  upon  the 
Mississippi  River  between  Cairo  and  the  Head  of  Passes  during  the 
fiscal  year  ending  June  30, 190t5,  to  the  extent  of  $1,000,000,  to  be  paid 
for  out  of  the  appropriation  for  that  stretch  of  the  river  authorized 
bv  the  river  and  harbor  act  of  1902  for  the  fiscal  year  ending  June  30, 
11)06,  when  the  appropriation  for  the  last-named  fiscal  year  shall 
become  available. 

Pursuant  to  this  act  allotments  were  made  upon  the  recommenda- 
tion of  the  Commission  of  sums  for  which  contracts  for  levee  work  in 
the  several  districts  may  be  made  as  follows,  to  be  paid  for  out  of  the 
appropriation  for  the  fiscal  year  ending  June  30,  1906,  when  the  ap- 
propriation for  that  year  shall  become  available : 

I'pper  St  Francis  levee  district ^iiri.OOO 

Reelfoot  levee  district lo,  0(K) 

Lower  St  Francis  levee  district 14(».  ('<M> 

U])per  Yazoo  levee  district 70,000 

White  River  lev^e  district 70,<KK) 

Lower  Yazoo  levee  district ir>o.  <;(H» 

Tpper  Tensas  levee  district 230,  <HK) 

Lower  Tensas  levee  district 110,  (KK) 

Atehafalaya  levee  district 40.  (KK) 

Lafourche  levee  district 40.  (KK) 

Pontchartrain  levee  district 00,  (KK) 

Barataria  levee  district 15.  (KK) 

Lake  Borgne  levee  district ir».(KK> 

1,(XK),(KK) 

By  the  sundry  civil  act,  approved  March  3,  1905,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  in  comple- 
tion of  contract  authorization  of  Mississippi  Kiver  from  Head  of 
Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 
Commission.  The  amount  thus  appropriated  was  allotted,  on  the  rec- 
ommendation of  the  Commission,  as  follows : 

SECRET  ABY. 

Mississippi  River  Commission $2(),(KK) 

Surveys,  gauges,  and  observations (>5,  (KK) 

Dredges  and  dredging 30r),(K)0 

$480,000 

FIBST  AND  SECOND  DISTRICTS. 

Plum  Point  reach (55.000 

Hopefield  Bend 40. 000 

Care,  repair,  and  renewal  of  plunt 50.000 

levees 310,  000 

Survevs 5,  (KM) 

Harbor  of  Memphis  (Wolf  River) 8,000 


478,000 


THIRD  DISTRICT. 


Repairs  and  extension  of  revetment  work,  Including  quarry- 
ing of  stone 100,000 

Care,  repair,  and  renewal  of  plant 40.  (XX) 

I^vee*^    380,  (XX) 

Surveys    5,000 


525.000 
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FOURTH    DISTRICT. 

Repairs  to  revetment  at  Bondurant $2,000 

Rectification  of  Atchafalaya  and  Red  rivers,  Louisiana 24,000 

Care,  repair,  and  renewal  of  plant 45,000 

Levees    310,000 

Surveys    5.  000 

Harbors  of  Natchez  and  Vidalia,  Mississippi  and  Louisiana.     40,000 
Harbor  of  New  Orleans,  Louisiana 85,000 

$511,000 

2,000,000 
The  following  allotments  and  reallotments  have  also  been  made : 

ALLOTMENTS. 

From  reserve  In  hands  of  President  to  fourth  district  officer  for  dredg-  , 

ing  in  Lower  Old  River  (from  appropriation  of  June  13,  1902) $1,000        ^j 

•  / 

REALLOTMENTS. 

From  Lower  Yazoo  levee  district,  1905,  to  Longwood  revetment  (appro- 
priation of  April  28,  1904) . 50,000 

From  A.shbrook  Neck,  1904.  $14,000:  general  repairs  to  existing  works, 
1904,  $9,000 ;  stone,  third  district,  1904,  $13,000 ;  to  plant,  first  and  sec- 
ond and  third  districts  (appropriation  of  March  3,  1903) 36,000 

From  Upper  Yazoo  levco  district.  1906.  to  Upper  St.  Francis  levee  dis- 
trict (appropriation  of  March  3,  1905) 10,000 

Details  of  the  expenditure  of  the  foregoing  allotments  are  ap- 
pended hereto. 

By  the  river  and  harbor  act  approved  March  3,  1905,  the  sum  of 
$1,000,000  was  appropriated  for  improving  the  Mississippi  River 
from  the  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  includ- 
ing salaries,  clerical,  official,  traveling,  and  miscellaneous  expenses 
of  the  Mississippi  River  Commission.  The  amount  thus  appropri- 
ated was  allotted,  on  the  recommendation  of  the  Commission,  as 
follows : 

FIBST   AND   SECOND  DISTBICTS. 

Levees : 

Upper  St.  Francis  levee  district $.30,000 

Lower  St.  Francis  levee  district 1 140,  (KX> 

White  River  levee  district 200,000 

$370,000 

THIRD  DISTRICT. 

Levees : 

Lower  Yazoo  levee  district 125,000 

Upper  Tensas  levee  district 110,000 

Revetments : 

Bolivar  50, 000 

Longwood    35, 000 

320, 000 

FOURTH   DISTRICT. 

Levees : 

Lower  Tensas  levee  district 85,000 

Atchafalaya  levee  district 30,000 

Lafourche  levee  district 15,000 

Barataria  levee  district 15,000 

Pontchartrain  levee  district 00,000 

Lake  Borgne  levee  district 15,000 

Revetment : 

Kempe  Bend 90,000 

310, 000 


1.000,000 
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By  the  river  and  harbor  act  approved  March  3, 1905,  authority  was 
given  to  the  Secretary  of  War  to  enter  into  a  contract  or  contracts 
for  such  materials  and  work  as  may  be  necessary  to  carry  on  contin- 
uously the  plans  of  the  Mississippi  River  Commission,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law,  not  to 
exceed  in  the  aggregate  $2,000,000. 

Pursuant  to  this  act  the  Commission  has  recommended  that  levee 
work  in  the  Reelfoot  district  be  placed  under  contract  to  the  amount 
of  $100,000,  to  be  paid  for  from  the  appropriation  for  the  fiscal  year 
ending  June  30,  1907.  This  recommendation  was  approved  with  the 
proviso  that  work  should  not  beffin  prior  to  July  1,  1906. 

During  the  year  the  membership  of  the  Commission  was  changed 
by  the  appointment  of  Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engi- 
neers, U.  S.  Army,  to  membership,  vice  Lieut.  Col.  Henry  M.  Adams, 
Corps  of  Engineers,  U.  S.  Army,  relieved. 

The  following  changes  in  the  personnel  of  officers  in  charge  of 
works  under  the  Commission  have  occurred  during  the  year : 

Capt.  George  M.  Hoffman,  Corps  of  Engineers,  U.  S.  Army,  re- 
lieved Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  U.  S.  Army,  of 
his  duties  in  charge  of  the  third  district  on  February  1,  1905. 

Capt.  James  F.  Mclndoe,  Corps  of  Engineers,  U.  S.  Army,  relieved 
Capt.  Charles  S.  Bromwell,  Corps  of  Engineers,  U.  S.  Ariny,  of  his 
duties  in  charge  of  the  fourth  district  on  July  7, 1904. 

Three  meetings  of  the  Commission  have  been  held  during  the 
year — the  ninety-third,  which  was  held  on  board  the  steamer  Mis- 
smippi  during  the  annual  Igw-water  inspection  of  the  river  from 
November  10  to  November  19,  1904,  inclusive;  the  ninety- fourth, 
which  was  held  on  board  the  steamer  Mississippi  during  the  annual 
high-water  inspection  of  the  river  from  April  5  to  April  13,  1905, 
inclusive;  and  the  ninety-fifth,  which  was  held  at  the  oflBice  of  the 
Commission  at  St.  Louis  on  J-une  19, 1905. 

SURVEYS   AND    MAPS. 

The  field  work  of  the  surveys  comprises  secondary  triangulation, 
precise  levels,  topography,  and  hydrography.  The  secondary  trian- 
gulation now  covers  the  entire  river  from  the  Head  of  Passes  to  the 
headwaters  of  Lake  Itasca,  a  distance  by  river  of  about  2,347  miles. 
The  triangulation  follows  the  river  to  Aitkin,  Minn.,  about  1,086 
miles  above  Cairo.  From  Brainerd,  Minn.,  about  55  miles  below 
Aitkin,  it  is  carried  directly  across  country  to  Lake  Itasca,  and 
thence  down  the  river  to  Lake  Bemidji.  From  Lake  Bemidji  a 
base  line,  whose  length  and  azimuth  are  accurately  determined,  has 
lieen  carried  along  the  railroad  to  Grand  Rapids,  thence  down  the 
State  road  to  Aitkin,  thus  forming  a  loop.  This  base  line  forms  the 
basis  of  the  topographic  and  hydrographic  work  along  the  river. 
The  precise  levels  also  cover  the  entire  river  and  generally  follow  the 
same  lines  as  the  triangulation,  but  extend  down  to  the  end  of  the  jet- 
ties at  the  mouth  of  South  Pass.  The  topography  and  hydrography 
of  the  river  are  also  completed  from  the  Head  of  Passes  to  its  head- 
\^  aters,  including  the  Itasca  State  Park.  The  reduction  and  platting 
of  the  field  notes  of  the  work  of  the  past  two  seasons  is  in  progress. 

The  low-water  survey  between  Cairo  and  the  mouth  of  the  Arkansas 
River,  begun  in  1902  and  suspended  during  1903  because  of  high 
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water,  was  resumed  September  1,  1904.  The  field  work  was  com- 
pleted to  the  mouth  of  the  Arkansas  River  November  7,  1904.  The 
notes  of  this  survey  are  now  being  reduced  and  platted,  preparatory 
to  a  comparison  between  them  and  those  of  the  first  general  survev 
of  this  part  of  the  river  in  1880  to  1882. 

An  accurate  survey  of  the  Atchafalaya  River  from  Barbre  Land- 
ing to  the  junction  oJ  the  Little  Atchafalaya  and  upper  Grand  rivers 
was  begun  December  9,  1904,  and  completed  February  1,  1905. 
The  distance  covered  was  69  miles. 

The  reduction  of  field  notes  and  the  platting,  drawing,  and  publi- 
cation of  maps  have  been  continued.  Detail  charts  Nos.  219  to  225, 
inclusive,  were  published  to  a  scale  of  1  to  10,000.  This  extends  the 
series  from  Minneapolis,  Minn.,  to  about  1^  miles  below  Brainerd, 
Minn.,  1,039  miles  above  Cairo.  Map  No.  136,  inch  to  the  mile  series, 
was  published.  This  extends  the  series  to  the  upper  limits  of  the  city 
of  Minneapolis,  Minn. 

During  the  year  the  results  of  surveys  of  the  Mississippi  River 
between  Fort  St.  Philip  and  the  Head  of  Passes,  made  by  tne  Com- 
mission and  others  from  1838  to  1904,  were  reduced,  platted,  and 
compared  in  width,  maximum  depths,  and  areas  by  Assistant  Engi- 
neer A.  T.  Morrow.  The  results  of  the  last  survey  indicate  that  a 
general  decrease  in  depth  has  taken  glace,  without  change  in  width. 
But  the  conditions  of  stage  preceding  the  several  surveys  complicate 
the  problem  to  such  an  extent  that  further  examinations  should  be 
made  in  future  years  before  definite  conclusions  can  be  drawn.  The 
detailed  comparisons  are  given  in  Assistant  Engineer  Morrow's 
report,  hereto  appended,  marked  "Appendix  B." 

GAUGES. 

Permanent  gauges. — There  are  38  permanent  gauges,  comprising 
17  established  by  the  Commission  and  21  received  by  transfer  from 
the  United  States  engineer  office  at  Vicksburg  in  1901.  They  are 
distributed  as  follows:  25  on  the  Mississippi  River  from  St.  Louis, 
Mo.,  to  Fort  Jackson,  La.;  1  on  the  Atchafalaya  River;  1  each  on 
the  Arkansas,  Cumberland,  Tennessee,  and  St.  Francis  rivers;  3  on 
the  Red  River;  3  (including  Cairo)  on  the  Ohio  River;  2  on  the 
White  River.  The  gauges  established  by  the  Mississippi  River  Com- 
mission are  maintained  by  allotments  from  the  appropriation  for 
Improving  Mississippi  River  from  Head  of  Passes  to  the  mouth  of 
the  Ohio  River,  and  the  others  by  allotment  from  the  permanent 
appropriation  for  gauging  the  waters  of  the  Mississippi  River  and 
its  principal  tributaries,  establivshed  by  acts  of  August  11,  1888,  and 
June  13,  1902.  A  description  of  these  gauges  is  printed  in  the  sup- 
plement to  the  Report  of  the  Chief  of  Engineers  for  1902,  pages  52 
to  59.  The  permanent  gauges  have  been  mspected  and  maintained 
during  the  year,  gauges  and  bulletins  being  repaired  when  necessary. 

The  highest  and  lowest  readings  on  the  permanent  gauges  during 
1904,  with  the  previous  highest  and  lowest  for  comparison,  the 
highest  and  lowest  readings  for  each  year  since  1898,  and  a  hydro- 
graph  showing  the  daily  stages  of  the  main  river  from  Cairo  to  Fort 
JacKSon  from  June  1,  1904,  to  May  31,  1905,  are  given  in  the  report 
of  the  secretary,  appended  hereto. 
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Highrwater  gangea. — The  high-water  gauges  are  185  in  number, 
distributed  on  the  Mississippi  River  from  Cairo  to  the  Head  of 
Passes,  about  5  miles  apart.  These  gauges  are  read  at  times  of 
highest  water  only,  and  supplement  the  permanent  gauges  in  deter- 
mining the  high- water  slope  of  the  river.  They  were  not  read  this 
year,  as  flood  stages  were  not  reached. 

Tide  gauges, — The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay, 
Louisiana,  have  been  maintained  in  good  order  and  continuous 
records  for  the  year  secured. 

DISCHARGE  OBSERVATIONS. 

The  high-water  discharge  of  the  Arkansas  River  was  measured 
at  Little  Rock,  Ark.,  in  June  and  again  in  July,  1904.  The  low- 
water  discharge  of  the  Mississippi  at  Carrollton,  La.,  and  of  the 
Atchafalaya  at  Neita,  La.,  were  measured  in  December,  1J)04.  The 
discharge  of  the  Red  River  at  Alexandria,  La.,  was  measured  during 
the  high  water  of  May  and  June,  1905.  All  these  discharges  were 
made  at  practically  the  extreme  stages  reached.  The  results  are 
given  in  the  report  of  the  secretary  and  its  appendixes. 

DREDGES   AND   DREDGING. 

The  low-water  conditions  of  1891  emphasized  the  necessity  of 
temporary  expedients  for  the  improvement  of  navigation.  During 
that  year  the  grain  crop  was  large  and  the  European  demand  for  it 
was  great,  but  unfortunately  the  condition  of  the  channel  was  such 
that  navigation  was  practically  suspended,  while  millions  of  bushels 
of  grain  accumulated  in  the  elevators.  As  a  consequence,  urgent 
demands  were  made  upon  the  Commission  for  relief  by  the  tempo- 
rary removal  of  the  crests  of  obstructing  bars.  The  subject  was 
thoroughly  canvassed  by  the  Commission,  which  came  to  the  conclu- 
sion that  "  some  dredge  of  great  capacity,  which  can  remove  the 
material  bodily  and  can  itself  be  readily  moved  from  i)lace  to  place, 
is  essential  in  order  to  give  a  reasonable  chance  for  success.'" 

In  accordance  with  this  conclusion  an  experimental  dredge  was 
built,  and  the  success  achieved  therewith  was  such  that  other  dredges 
followed,  and  in  1896  a  definite  project  was  adopted  for  maintaining, 
by  means  of  dredges,  at  all  stages,  a  channel  at  least  9  feet  in  depth 
and  250  feet  wide. 

In  the  development  of  a  dredging  plant  that  would  meet  such 
extraordinary  requirements  a  new  field  was  entered  upon,  where 
valuable  precedents  as  guides  were  meager.  The  defects  that  were 
developed  in  the  actual  work  of  a  dredge  were  carefully  eliminated 
from  each  of  the  successive  dredges  as  they  were  built,  the  new 
dredge  showing  material  improvement  on  its  predecessor.  The  elabo- 
rate series  of  dredge  tests  that  were  made  settled  other  doubtful 
points  as  to  the  relative  merits  of  the  several  elements  which  go  to 
make  up  a  complete  and  satisfactory  working  dredge.  The  results 
of  a  working  experience  of  more  than  ten  years,  su[)plemented  by 
the  dredge  tests,  are  embodied  in  plans  and  specifications  that  have 
been  drawn  for  the  tenth  dredge,  which  is  now  under  construction. 
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The  work  of  dredging  begins  at  a  bar  when  the  depth  of  water  over 
theci-est  is  still  several  feet  in  excess  of  the  lea^t  requirement  of  navi- 
gation. Hence  the  bar  is  never  permitted  to  reach  a  condition  where 
it  would  prove  an  obstruction,  as  the  work  of  deepening  proceeds 
much  faster  than  the  decline  in  stage. 

The  results  obtained  by  dredging  during  several  successive  seasons 
have  been  such  as  to  fully  establish  the  fact  that  it  is  entirely  prac- 
ticable to  maintain  an  ample  navigable  channel  at  all  stages  by  means 
of  a  suitable  equipment  or  dredges.  It  is  evident,  however,  that  the 
confidence  of  tne  capitalist  who  must  provide  the  means  for  building 
river  craft  and  the  steamboat  man  who  navigates  it  can  only  be  secured 
by  the  complete  and  uninterrupted  maintenance  of  an  adequate  channel 
for  a  perioa  of  several  3^ears,  and  the  assurance  that  an  ample  plant 
will  at  all  times  be  maintained  and  operated  by  the  Government  to 
meet  all  the  difficulties  that  may  arise. 

The  success  achieved  in  the  past  and  the  consequent  faith  the  Com- 
mission has  in  the  efficacy  of  dredges  in  the  maintenance  of  a  satisfac- 
tory navigable  channel  justifies  the  recommendation  here  that  ample 
funds  be  provided  by  law  for  carrying  on  continuously  the  work  of 
dredging — that  is  to  say,  the  continued  maintenance  of  the  channel 
is  too  important  a  matter  to  be  subjected  to  interruption  through  pos- 
sible failure  of  appropriation  bills.  One  failure  of  that  kind  would 
destroy  the  confidence  established  by  mB.ny  ^ears  of  successful  main- 
tenance of  channel. 

A  statement  of  the  project  under  which  the  hydraulic  dredges  of 
the  Commission  have  been  built,  maintained,  and  operated,  with  the 
dates  of  completion  of  the  several  dredges,  will  be  found  on  page  8  of 
the  Annual  Keport  for  1904. 

During  the  low-water  season  of  1904  six  dredges,  the  Delta^  the 
EpsUon^  the  Zeta^  the  lota^  the  Kappa^  and  the  Henry  Flad^  were  in  the 
field.  The  Beta  was  in  commission  for  about  two  weeks,  but  did  not 
leave  the  fleet,  while  the  Gamma  was  caught  by  low  water  in  the  Ohio 
River  and  detained  for  the  entire  season  at  Louisville,  Kj-.,  where  she 
had  been  sent  to  be  docked.  The  dredges  were  assigned  to  different 
portions  of  the  river,  and  the  customaiy  surveys  were  made  for  the 
purpose  of  placing  the  dredges  intelligently"  and  of  determining  the 
results  of  their  operations.  The  dredging  seai^on- covered  the  period 
from  about  August  22  until  December  31,  with  some  intervals  when 
work  was  suspended  bv  small  rises  in  the  river.  During  this  period 
dredging  was  required  at  seventeen  localities  between  Nolans  (76) 
and  Andersons  (359).  Low  stages  were  reached  early  in  the  season, 
and  lasted  until  quite  late,  and  the  number  of  hours"  spent  in  actual 
dredging  was  30  per  cent  greater  than  in  anv  previous  year.  Notwith- 
standing the  large  amount  of  work  required,  depths  ot  9  feet  and  over 
were  maintained  on  all  bars  except  at  Presidents  Island,  where  at  four 
different  times  depths  of  8i^  and  8  feet  were  recorded.  The  material 
met  with  at  this  point  was  a  very  hard,  compact  gravel  in  which  dredg- 
ing was  difficult  and  progress  slow. 

SURVEY  FOR  14:-FOOT  WATERWAY,  MISSISSIPPI  RIVER,  FROM  THE  MOUTH 
OF  THE   ILLINOIS  RIVER  TO   ST.    LOUIS,  MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report 
is  published  in  the  supplements  to  the  reports  of  the  Chief  of  Engine rs 
for  1903,  pages  7  and  68,  and  1904,  page  11.     During  the  season  of 
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19<)4r  the  platting  of  previous  work  was  completed,  additional  data 
secured  and  put  on  the  maps,  borings  made,  and  plans,  detailed  draw- 
ings, and  estimates  of  cost  prepared.  The  final  report  of  the  Commis- 
iiion  upon  this  project  has  been  prepared  and  forwarded  to  the  Chief 
of  Engineers.     A  copy  is  hereto  attached.^ 

Details  of  the  foregoing  work  may  be  found  in  the  report  of  the 
Secretary  and  its  appendixes,  which  accompany  this  report. 

CHANNEL    WORKS,     BANK    PROTECTION,     AND     HARBOR     IMPROVEMENTS 
IN  THE  SEVERAL  DISTRICTS. 

First  district^  from  Cairo^  FIL^  to  the  foot  of  IslundiO  {HO  mUes), — 
Headquarters  custom-house,  Memphis,  Tenn.  District  officer:  Capt 
E.  W.  Van  C.  Lucas. 

Construction  works  for  channel  improvement,  protection  of  caving 
banks  and  harbor  work  in  this  district  are  located  at  Columbus  and 
Hickman,  Ky.,  New  Madrid  and  Caruthersville,  Mo.,  and  Plum  Point 
reach,  together  with  certain  isolated  works  consisting  of  low-water 
channel  dikes  at  different  points  throughout  this  district. 

Colmnhus^  Ky.^  21  miles  belmo  Cairo ^  Uft  hank, — The  work  at  this 
point  was  done  in  1889  and  1890,  and  consists  of  five  submerged  dikes, 
protecting  about  2,200  feet  of  harbor  front.  No  repairs  have  been 
made  since,  and  while  some  minor  work  is  desirable  it  is  not  at  present 
absolutely  necessary. 

Hickirutn^  Ky.^  36  miles  ielow  Cairo^  left  hank. — ^The  work  at  this 
I>oint  consists  of  1,450  feet  of  effective  continuous  revetment  placed  in 
18^9,  1892,  and  1894,  to  prevent  caving  along  the  lower  portion  of  the 
town.  Slight  repairs  were  made  in  ISSO  on  account  of  injury  to  the 
revetment  from  local  drainage.  The  work  is  now  in  gooa  condition, 
and  nothing  additional  is  at  present  contemplated. 

New  Madria^  Mo,^  71  miles  heloic  Cairo ^  right  hank, — This  work 
consists  of  bank  revetment,  extending  along  the  river  front  of  the 
town,  of  continuous  fascine  mattresses  260  feet  wide  below  low  water, 
with  riprap  paving  on  the  graded  bank  above  low  water.  Nine  hun- 
dred feet  of  revetment  was  constructed  in  1893,  and  afterward  extended 
as  follows:  700  feet  in  1894,  500  in  1896,  1,678  in  1898,  and  1,000  in 
1900.     The  present  effective  revetment  is  4,450  feet  long,  and  is  in 

(generally  good  condition  excepting  a  few  y)laces  near  the  low-water 
ine,  which  will  require  minor  repairs,  whenever  the  river  stage  will 
permit.  The  channel  crossing  just  above  the  town,  mentioned  in  the 
kst  annual  report,  seems  to  oe  working  downstream,  and  the  exten- 
sion of  the  revetment  upstream  may  prove  unnecessary. 

Caruthersmlle^  Mo.^  110  miles  heloio  Cairo,,  right  hank, — This  work 
consists  of  spur  dikes  and  continuous  revetment  for  the  protection  of 
the  caving  bank  in  front  of  the  town,  the  present  effective  length  being 
2,8'X)  feet.  This  revetment  is  in  good  condition  excepting  at  the  lower 
end,  where  it  is  flanked  by  a  deep  cave,  making  a  downstream  exten- 
sion advisable.  There  are  indications  of  caving  above  the  revetment, 
and  an  upstream  extension  may  also  be  necessary.  There  is  no  urgent 
need  at  present  for  either  extension. 

Hmn  Point  reacJu  H7  to  186  miles  helov)  Cairo,— 'ih^,  works  in  this 
reach  comprise  about  67,400  feet  of  revetment  for  the  protection  of 

«Not  firinled. 
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caving  banks,  the  partial  closure  of  the  chutes  behind  Elmot  bar  and 
Island  30  with  a  brush  and  stone  dam,  the  closure  of  Osceola  and  Bul- 
lerton  chutes  with  pile  dikes,  and  a  levee  along  the  left  bank  to  confine 
the  flood  waters  more  closely  to  the  river  bed.  The  object  of  all  these 
works  was  to  increase  the  navigable  depth  at  low  water  in  a  reach  of 
river  which  had  been  noted  for  years  for  its  obstructing  sand  bars. 
As  a  result  the  banks  have  remained  practically  fixed  within  the  pre- 
scribed limits,  and  the  navigable  depth  at  low  water  has  been  increased 
to  such  an  extent  that  little  or  no  difliculty  has  been  experienced  in 
navigating  this  reach  since  the  works  approached  completion. 

At  no  time  since  the  works  were  well  under  way  has  the  navigable 
depth  reached  as  low  a  point  as  it  did  nearly  every  low-water  season 
prior  to  the  construction  of  the  rectification  works. 

During  the  past  j^ear  work  in  this  reach  was  principally  on  the 
Fletchers  Bend  revetment,  and  consisted  of  fascine  revetment  work  to 
replace  2,328  feet  of  old  woven  mattress  work  destroyed  during  the 
last  two  or  three  years,  and  about  662  feet  of  reinforcing  work  of  fas- 
cine mattress  over  the  weakest  part  of  the  old  woven  revetment  still 
in  place.  The  Fletchers  Bend  revetment  has  now  been  completely 
restored,  although  about  2,300  feet  of  old  work  should  be  reinforced 
as  soon  as  pi-acticable.  Some  minor  repairs  were  made  to  the  Daniels 
Point  and  Bullerton  revetments,  but  no  work  was  necessary  on  the 
Ashport  Bend  and  Osceola  revetments. 

Ahattis  dikes. — These  dikes  are  used  for  the  purpose  of  closing  sec- 
ondary chutes  and  contracting  the  low-water  channels  by  building  up 
the  sand  bars.  No  allotment  ivas  made  for  work  of  this  class  during 
the  past  season.  Experience  indicates  that  when  properly  placed 
these  dikes  are  very  effective  in  building  up  bars. 

For  further  details  concerning  the  first  district  see  reports  of  Cap- 
tain Lucas  and  Assistant  Engineer  Nolty,  appended  hereto. 

Second  dutrict^  foot  of  Island  Jfi  to  White  River  {173  mifes),—Ilead- 
quarters  custom-house,  Memphis,  Tenn.  District  officer:  Capt.  E,  W. 
Van  C.  Lucas. 

This  district  includes  the  protection  of  caving  banks  and  harbor 
work  at  Hopefield  Bend,  Memphis,  Tenn.,  and  at  Helena,  Ark.,  and 
also  the  dredging  of  Wolf  River,  Tenn. 

Uopefield  Beiid^  Arh.^  227  to  230  miUs  helaw  Cairo^  right  hank. — 
This  revetment  was  originally  16,600  feet  long,  was  constructed  at 
various  times  between  1882  ancl  1889,  and  has  been  repaired  from  time 
to  time  since  completion.  At  the  beginning  of  the  year  the  upper 
6,300  feet  previously  destroyed  had  been  partially  replaced  wuth  2,300 
feet  of  new  fascine  mats,  and  during  the  year  an  adaitional  1,600  feet 
of  new  work  was  added,  making  the  revetment  again  continuous.  In 
addition,  2,100  feet  of  fascine  mattress  was  placed  as  reinforcement 
over  the  lower  part  of  the  old-style  work.  This  revetment  has  a  pres- 
ent effective  length  of  about  14,200  feet. 

Wolf  Rher^  230  miles  belmv  Cairo^  left  hanl\ — The  part  of  this 
stream  under  improvement  is  a  part  of  Memphis  Harlior,  and  the 
improvement  consists  of  dredging  for  the  purj^ose  of  maintaining  a 
navigable  channel  during  the  low- water  season  from  its  mouth  2i  mues 
upstream  to  the  county  bridge.  During  the  past  season  47,440  cubic 
yards  of  earth,  340  cubic  yards  of  rock,  and  166  snags  and  lo^  wbre 
removed,  and  the  channel  depth  maintained,  permitting  navigation 
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throughout  the  season.  To  maintain  this  channel  depth  dredging  will 
be  required  during  each  low-water  reason. 

Memphis  Harbor^  ^SO  to  232  mil-es  belmc  Cairo ^  h\ft  hank. — The 
work  along  the  Memphis  front  embraces  the  protection  of  14,8(K> 
linear  feet  of  bank  by  means  of  spurs  and  continuous  revetment,  the 
upper  portion  of  which  is  covered  by  a  sand  bar  which  encroaches 
somewhat  upon  the  levee  front  of  the  city.  The  area  of  this  bar 
between  Wolf  River  and  the  levee  front  is  about  100  acres  at  low 
water,  of  which  12  acres  is  above  water  at  the  25-foot  stage.  It  is 
l)elieved  that  the  progress  of  this  bar  downstream  has  been  checked 
and  that  it  is  approacning  a  state  of  equilibrium  which  will  be  main- 
tained as  long  as  the  present  bank  line  in  Hopefield  Bend  is  held.  The 
revetment  along  the  Memphis  front  is  in  good  condition.  No  repairs 
were  made  dunng  the  past  season,  and  none  are  contemplated  for  the 
coming  season.     Its  present  effective  length  is  9,900  feet. 

Helena^  Ark.^  S06  miles  hdow  Cairo ^  right  hanlc. — The  revetment 
work  at  this  place  consists  of  the  protection  of  4,900  linear  feet  of 
river  bank  in  front  of  the  city,  of  which  3^500  feet  is  continuous  revet- 
ment and  1,400  feet  dike  work.  The  caving  or  sloughing  off  at  very 
Jow  stages  continued  during  the  past  season  to  a  lesser  extent  than 
heretofore,  but  the  levee  is  still  dangerously  threatened.  To  guard 
against  this  possible  caving  away,  a  cross  levee  has  been  built  below 
the  threatened  part,  connecting  the  main  White  Kiver  levee  with  the 
high  ground  to  the  west,  and  a  similar  cross  line  above  the  threatened 
part  will  be  constructed  by  the  local  board  for  the  protection  of  the 
city  of  Helena. 

t'or  further  details  concerning  the  work  in  the  second  district  see 
reports  of  Captain  Lucas  and  Assistant  Engineer  Rees  herewith. 

Third  district^  from  White  River  to  Warrenton^  Miss,  (214-  miles). — 
Headquarters- Vicksburg,  Miss.  District  offi[cei"s:  Capt.  E.  W.  Van  C. 
Lucas,  July  1, 1904,  to  February  1, 1905;  and  Capt.  Geo.  M.  Hoffman, 
February  1  to  June  30,  1905. 

This  district  includes  the  works  of  improvement  at  Lake  Bolivar 
Front,  Ashbrook  Neck,  Greenville  Harbor,  and  Longwood,  Missis- 
sippi, and  Louisiana  Bend,  Lake  Providence  revetment,  'and  Delta 
Point,  Louisiana.  The  operations  of  the  past  year  included  repairs  to 
the  revetments  at  Ashbrook  Neck,  Green ville^  Harbor,  and  Lake  Provi- 
dence revetment,  and  the  construction  of  a  revetment  at  Longwood, 
with  an  effective  length  of  4,200  feet. 

LaJce  Boliva/r  fronts  ^17  miles  ieloin  Cairo ^  left  hank. — The  revet- 
•  ment  at  this  point  was  built  to  hold  a  bank  the  cavine  of  which  threat- 
ened a  levee  extending  across  between  the  head  of  Lake  Bolivar  and 
the  bank  of  the  river,  the  destruction  of  which  would  have  resulted  in 
the  abandonment  of  a  large  area  of  highly^  cultivated  land.  The  origi- 
nal work  constructed  in  1888  and  1889  consisted  of  4,200  linear  feet  of 
bank  revetment,  of  which  3,775  feet  is  now  effective.  Slight  repairs 
have  been  made  at  different  times  to  the  upper  bank  pavement,  and 
the  revetment  is  now  in  good  condition  for  a  length  of  about  3,650  feet. 
A  recent  change  in  the  channel  at  this  point  has  increased  the  attack 
of  the  current  upon  this  work,  and  it  is  contemplated  to  reenforce  it 
during  the  coming  season  with  a  standard  fascine  mattress  having  a 
length  of  about  2,000  feet. 
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Ashhrook  Nech^  ^46  miles  hdow  Cairo^  left  hank, — The  object  of  the 
work  at  this  point  was  to  prevent  a  threatened  cut-otf  which  would 
have  disturbed  the  regimen  of  the  river  for  a  long  distance  above  and 
below  and  brought  disaster  to  towns,  levees,  and  other  works  along  the 
river  Imnks.  Work  was  begun  in  1890  and  continued  at  intervals  until 
1896.  Repairs  have  been  made  from  time  to  time  in  the  upper  bank 
paving,  and  with  reenforcing  mats  where  the  original  revetment  has 
shown  si^ns  of  weakness.  Minor  repairs  to  the  bank  paving  were 
made  durmg  the  year,  and  the  reenforcing  of  the  remaining  2,000  feet 
of  old  woven  ma&  is  contemplated  for  next  season,  in  addition  to  such 
minor  repairs  as  may  be  necessary. 

The  present  condition  of  the  revetment  is  good. 

Greenville  Harbor^  U78  miles  hdow  Cairo ^  Left  hank, — ^This  work  has 
for  its  object  the  rectification  of  the  bank  to  prevent  the  encroach- 
ment of  the  river  on  the  town  of  Greenville,  and  also  to  prevent  the 
destruction  of  the  controlling  levee  line  which  protects  the  Yazoo  basin 
from  overflow.  During  the  twelve  years  from  1882  to  1894  the  reces- 
sion of  the  bank  in  the  Greenville  Bend  amounted  to  4,000  feet.  This 
work  was  begun  in  1887,  when  10  submerged  dikes  were  placed.  The 
plan  was  changed  to  continuous  revetment  in  1891,  and  14,500  feet  of 
revetment  have  been  placed,  of  which  12,100  feet  is  at  present  in 
eflfective  condition.  Since  the  completion  of  this  work  the  bank  lino 
has  been  effectuallv  maintained.  The  work  of  the  past  season  consisted 
of  the  placing  of  three  small  pocket  mats.  During  the  bank- full  stage 
of  the  river  this  spring  a  break  in  the  bank  paving,  accompanied  by  a 
settlement  of  the  inner  edge  of  the  mattress,  occurred  in  the  vicinity 
of  the  discharge  of  the  sewage  pumping  plant.  This  break  will  be 
repaired  during  the  coming  season,  and  such  minor  repairs  as  may  be 
needed  will  also  be  made. 

Longwood^  Miss.^  500  miles  heloxo  Cairo^  left  hank, — ^The  object  of 
this  work  was  to  hold  the  rapidly  caving  bank  which  threatened  the 
large  and  costly  levee  at  this  point,  the  destruction  of  which  would 
have  necessitated  the  expenditure  of  more  than  $700,000  in  the  con- 
struction of  a  new  line,  besides  throwing  valuable  land  outside  the  levee 
system.  The  work  was  begun  in  the  fall  of  1904,  and  completed  to  an 
effective  length  of  4,200  feet  during  the  season.  The  typical  form  of 
fascine  mattress  with  upper  bank  paving  was  used.  This  work  being 
undertaken  solely  for  levee  protection,  part  of  its  cost  was  met  by  the 
reallotment  of  $50,000  previously  alloted  to  the  levees  of  the  district. 
The  State  levee  board  also  contributed  funds  for  use  in  the  work. 
During  the  coming  season  the  extension  of  the  revetment  about  1,000 
feet  downstream  is  contemplated. 

Lak:e  Providence  reach,,  517  to  652  miles  hdow  Cairo, — Prior  to  the 
improvement  work  this  reach  presented  the  most  serious  obstructions 
to  low-water  navigation  of  any  portion  of  the  river  below  Cairo,  except 
perhaps  the  Plum  Point  reach.  The  depths  were  often  as  low  as  4^  to  6 
feet  on  the  crossings.  It  was  therefore  selected  by  the  Commission  as 
one  of  the  reaches  where  a  project  for  systematic  improvement  should 
be  carried  out.  The  works  in  this  reach  resulted  in  a  marked  improve- 
ment in  the  channel  depths,  but  they  proved  to  be  too  light  to  long 
withstand  the  attacks  of  the  floods.  Revetment  was  for  a  time  pro- 
hibited by  Congressional  enactment,  appropriations  failed,  and  the 
repairs  and  renewals  deemed  necessary  to  strengthen  and  hold  the  work 
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already  done  could  not  be  made,  and  in  consequence  of  this  the  uncom- 
pleted works  were  badly  wrecked.  It  may,  however,  be  said  that 
these  works  served  a  useful  purpose  bv  materially  improving  the  navi- 
gation of  the  entire  reach,  which  still  continues  better  than  it  was 
l>efore  the  work  was  begun.  There  has  been  but  one  low-water  season 
since  the  works  approached  a  stage  of  completion  when  the  channel 
depth  was  not  sufficient  for  the  demands  of  navigation,  and  even  during 
that  season  the  depth  was  some  2  feet  greater  than  the  common  low- 
water  depths  prior  to  the. beginning  of  the  improvement  work. 

Louisiana  Bend^  6Z2  mtlett  below  Cairo^  right  hank. — The  revetment 
in  this  bend  is  part  of  the  sj^stematic  improvement  of  Ijake  Providence 
reach.  Work  began  in  1889  and  was  continued  from  time  to  time  as 
funds  were  available  until  1897.  No  extension  or  repair  of  this  work 
has  been  made  since  then.  The  total  length  of  the  original  work  was 
15,820  feet,  of  which  about  ^,000  at  the  lower  end  has  been  destroyed. 
About  half  the  remaining  work  is  protected  by  a  large  bar. 

Lak^.  Prov^idence^  5Ifi  miles  below  Cairo^  riaht  bank, — The  object  of 
this  revetment  work  was  to  control  and  hola  the  rapidly  caving  bank 
that  threatened  to  destroy  the  town  of  Lake  Providence  and  an  impor- 
tant levee  situated  between  the  lake  and  the  bank  of  the  river,  the 
destruction  of  which  would  have  necessitated  the  building  of  a  long 
line  of  new  levee  extending  from  Bunchs  Bend  around  the  lower  end 
of  Lake  Pi-ovidence  and  would  have  resulted  in  the  abandonment  of 
(several  square  miles  of  cultivated  land,  including  a  portion  of  the  town 
of  Lake  Providence.  It  was  begun  in  1894  and  continued  during  the 
following  year,  further  extensions  being  made  in  1899  and  1900.  The 
total  length  is  now  12,600  feet,  practically  all  of  which  is  still  effective. 
Minor  breaks  have  developed  from  time  to  time,  and  the  revetment 
has  been  extensively  reenforced  with  modern  fascine  mats  until  only 
2,200  feet  of  the  original  woven  mat  work  remains  unprotected. 

The  work  of  the  past  season  included  the  repair  of  three  small 
breaks  and  one  consiaerable  break  in  the  upper  bank  paving.  During 
the  coming  season  it  is  contemplated  to  continue  the  work  of  reenf  orc- 
ing"  the  old  type  woven  mattress  as  far  as  the  available  funds  will 
permit. 

Delta  Pointy  598  miles  below  Cairo^  right  bank. — The  object  of  this 
work  has  been  to  hold  the  point  opposite  Vicksburg  and  to  prevent 
recession  of  the  channel  downstream  away  from  the  harbor,  ana  so  aid 
in  the  improvement  of  Vicksburg  Harbor,  now  in  charge  of  the  Engi- 
neer Department.  Caving  above  the  work  has  continued  and  may 
require  an  upstream  extension  of  the  revetment  in  the  near  future.  No 
work  was  done  during  the  year  and  none  is  contemplated  for  the 
coming  season.    This  work  has  now  an  effective  length  of  5,900  feet. 

Further  details  of  work  in  this  district  may  be  found  in  the  repoils 
of  Captain  Hoffman  and  Assistant  Engineer  Hider,  hereto  appended. 

Fourth  district^  Warrenton^  Miss..,  to  Head  of  Passes^  607-1  fiSO 
miles  below  Cairo. — Headquarters,  3232  Pry tania street.  New  Orleans, 
La.  District  officers:  Lieut.  OdI.  H.  M.  Adams,  temporarily  in 
charge,  July  1  to  7,  1904,  and  after  that  date  Capt.  J.  F.  Mclndoe. 

The  works  include  bank  protection  in  Bondurant  Chute,  bank  pro- 
tection in  Kempe  Bend,  improvement  of  the  harbors  at  Natchez  and 
Vidalia,  rectification  of  the  Red  and  Atchafalaya  rivers,  and  improve- 
ment of  the  harbor  at  New  Orleans,  La. 
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Bondurant  Chvte^  6Jt4  miles  hdmo  Cairo^  right  hank. — This  work 
was  undertaken  in  order  to  prevent  the  destruction  of  the  levee  lying 
between  the  end  of  Lake  Bruin  and  the  bank  of  the  river,  no  other 
location  of  the  levee  line  being  practicable  in  the  immediate  vicinity, 
and  its  abandonment  involving  the  construction  of  a  loop  several  miles 
long  around  and  behind  the  lake.  In  addition  to  the  cost  of  construct- 
ing this  new  line  of  levee  to  replace  the  old  one,  the  abandonment  of  the 
latter  would  result  in  the  exposure  to  overflow  of  a  large  amount  of 
cultivated  land. 

This  revetment  consists  of  mattresses  constructed  of  willow  brush, 
and  a  few  experimental  ones  built  entirely  of  lumber  for  the  sub- 
merged portion,  with  upper  bank  paving  of  concrete.  During  the 
past  year  the  revetment  nas  been  repaired  and  extended  145  Hnear 
leet  upstream,  making  a  tptal  length  of  2,440  linear  feet.  It  is  now 
in  good  condition  and  is  considered  a  complete  work  requiring  only 
current  repairs.  It  hqs  resulted  in  the  prevention  of  any  further 
recession  oi  the  bank  line,  and  consequent  destruction  of  the  levee. 

Ke)npe  Bend^  658  miles  helow  Cairo^  right  hank. — ^The  object  of  this 
work  has  been  to  prevent  further  erosion  of  the  bank  line  in  Kempe 
Bend,  which  has  already  destroyed  several  lines  of  levee  and  nearly 
reached  a  final  line,  the  destruction  of  which  would  necessitate  a  long 
line  of  new  levee  of  extremely  difficult  and  costly  construction.  The 
construction  of  a  new  line  would  also  require  a  long  period  of  time, 
and  a  break  in  the  front  line  in  the  meantime  woula  be  disastrous  to* 
a  large  section  of  the  country  below  Kempe.  Work  on  this  revet- 
ment was  begun  in  1899  and  continued  each  season  since  that  time 
until,  at  the  date  of  the  last  annual  report  of  the  Commission,  it  had 
reached  a  length  of  7,693  feet  of  revetment,  in  three  detached  places, 
5,315,  1,396,  and  883  feet,  respectively. 

During  the  past  season  the  gaps  between  the  detached  pieces  have 
been  closed  by  the  placing  of  2,886  linear  feet  of  mattress  work,  mak- 
ing the  subaqueous  portion  of  the  revetment  continuous  for  a  length 
of  10,311  linear  feet.  In  addition  to  this,  2,700  linear  feet  of  upper 
bank  was  graded  and  865  linear  feet  paved.  Extensive  repairs  were 
also  made  to  the  existing  work.  This  work  has  been  successful  thus 
far  in  protecting  the  levee,  though  numerous  small  failures  of  por- 
tions of  the  revetment  have  occurred,  permitting  the  upper  bank  line 
to  recede  slightly.     The  present  condition  of  the  work  is  good. 

Harhors  at  I^atchez  and  Vidalia^  Miss,  and  La.^  688  miles  helmn 
Cairo.,  left  hank. -The  object  of  this  work  is  to  prevent  a  threatenecl 
cut-off  which  would  destroy  the  harbors  of  Natchez  and  Vidalia  and 
disturb  the  general  regimen  of  the  river  for  manv  miles  above  and 
below.  The  general  project  for  the  work  contemplates  the  construc- 
tion of  a  levee  on  or  near  the  axis  of  Cowpen  Neck,  to  prevent  a  flow 
of  water  across  the  neck  during  high  stages  of  the  river,  and  the  con- 
struction of  about  16,000  linear  feet  of  revetment  in  Giles  Bend.  The 
revetment  now  covers  a  length  of  16,908  feet,  in  three  detached 
stretches  of  8,192,  693,  and  7,023  feet,  respectivelj'^,  having  been 
extended  1,337  feet  during  the  year.  Extensive  repairs  to  the  exist- 
ing work  have  also  been  made.  All  the  work  that  has  been  placed  has 
been  effective  in  maintaining  the  bank  line,  but  further  extension  of 
the  revetment  will  be  required.  The  levee  built  along  the  axis  of  Cow- 
pen  Neck  in  conjunction  with  this  work  is  in  fair  condition,  requiring 
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only  minor  repairs.  Since  the  flood  of  1903  caving  along  the  harbor 
front  of  the  city  of  Natchez  has  become  very  active.  'Operations  at 
this  point  have  generally  been  carried  on  under  special  appropriations, 
and  the  recommendation  for  the  continuance  of  these  appropriations, 
as  made  in  the  last  annual  report,  is  renewed. 

Junction  of  the  Mississippi^  Red^  and  Atchafalaya  rivers^  La.^  764, 
miles  hdow  Cairo. — ^The  improvement  in  this  locality  consists  in  the 
maintenance  of  mattress  sill  dams  in  the  Atchafalaya  River  for  the 
purpose  of  preventing  the  enlargement  of  that  stream,  and  dredging 
the  low- water  channelof  Old  River  for  the  purpose  of  maintaining  an 
adequate  depth  between  the  Mississippi,  Red,  and  Atchafalaya  rivers. 

The  original  sills  were  placed  in  1887-88,  and  since  that  time  no 
enlargement  of  the  Atchafalaya  has  been  observed.  The  dams  are 
apparentlv  in  good  condition,  and  beyond  slight  repairs  to  maintain 
them  no  further  work  is  contemplated  in  this  section. 

During  the  past  season  some  dredging  was  required  in  lower  Old 
Kiver  in  order  to  maintain  a  suitable  channel  for  navigation,  and 
annual  dredging  is  likely  to  be  required,  the  principal  obstruction  being 
now  the  bar  at  the  mouth  of  Old  River.  The  physical  changes  in  this 
vicinity  are  carefully  measured  by  means  of  frequent  surveys,  as  it  is 
importont  to  ascertain  promptly  any  tendency  to  enlargement  in  the 
bea  of  Old  River  or  at  the  head  of  the  Atchafalaya,  The  survey  of 
this  year  shows  but  little  change  from  those  of  previous  years.  The 
importance  of  maintaining  the  present  conditions  requires  that  suffi- 
cient funds  should  be  reserved  to  check  immediately  any  tendency 
toward  enlargement  and  keep  Old  River  and  the  Atchafalaya  at  ail 
times  under  safe  control. 

New  Orleans  Harbor^  966  miles  hdow  Cairo^  right  and  left  hanks. — 
The  object  of  the  work  in  this  harbor  is  to  prevent  the  erosion  of  banks 
and  consequent  loss  and  damage  to  adjacent  property.  The  work  eon- 
sists  mainly  of  spur  dikes  placed  at  intervals  of  about  450  feet,  and^  of 
continuous  revetment  of  the  lower  bank.  In  places  where  erosion 
was  specially  active  continuous  revetment  was  placed  between  the 
spurs.  The  banks  are  now  protected  in  CarroUton  Bend  for  7,360  feet 
by  continuous  mattress,  ana  for  1,970  feet  by  five  spur  dikes  in  con- 
junction with  continuous  mattressf  in  Greenvule  Bena,  opposite  Audu- 
bon Park,  for  1,940  feet  by  two  spur  dikes;  in  the  Gouldsboro- Algiers 
Bend,  for  9,135  feet  by  eighteen  spur  dikes;  and  in  the  third  district 
reach,  for  6,535  feet,  by  fourteen  spur  dikes,  and  for  1,240  feet  by  two 
spur  dikes  and  a  continuous  mattress.  A  total  of  about  5i  miles  of 
tiink  is  thus  protected  by  dikes  and  continuous  revetment.  During 
the  past  season  no  construction  work  was  done  because  of  lack  of  funds. 
The  steep  banks  and  great  depths  of  water  make  the  preservation  of 
the  banks  in  New  Orleans  Harbor  both  difficult  and  expensive,  and  the 
danger  of  sudden  collapse  in  certain  localities  is  by  no  means  remote. 
Under  the  conditions  here  found  it  is  of  more  than  ordinary  importance 
that  ample  means  should  be  provided  for  the  extension  and  completion 
of  the  revetment  necessary  to  make  the  river  banks  along  tne  city 
front  reasonably  safe. 

For  further  details  concerning  the  work  in  this  district  see  the 
reports  of  Capt  James  F.  Mclndoe,  Corps  of  Engineers,  U.  S.  Army, 
and  his  assistants,  appended  hereto. 

Sop.  Eng.  1906—2 
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PLANT  IN  THE  SEVERAL  DISTRICTS. 

Fi/rat  and  second  districts. — ^This  plant  is  located  a  short  distance 
below  Memphis  when  not  in  active  service.  During  the  spring  and 
summer  of  1904  repair  work  was  actively  carried  on  and  tne  recon- 
struction of  unserviceable  plant  nearly  completed.  This  work  was 
continued  after  the  end  of  the  working  season,  and  by  midsummer 
the  complete  outfit  will  be  in  effective  condition.  No  new  plant  has 
been  purchased  or  built.  The  small  propeller  steamer  Unique^  pur- 
chasea  last  spring,  has  been  used  for  inspection  and  survey  purposes, 
and  has  given  good  service.  ^  It  is  of  convenient  size,  has  good  speed, 
maneuvers  very  easily,  and  is  generally  effective,  but  the  engine  is 
perhaps  too  light  for  the  200  horsepower  developed. 

For  further  details  relative  to  plant  in  the  first  and  second  districts 
reference  is  made  to  the  reports  of  Capt.  E.  W.  Van  C.  Lucas  and 
Assistant  Engineer  A.  J.  Nolty,  hereto  appended. 

Third  district — ^The  plant  pertaining  to  the  third  district  is  cared 
for  at  Greenville,  Miss.,  when  not  in  use.  Extensive  repairs  were 
made  during  the  season,  and  the  plant  has  been  maintained  in  good 
condition.  The  new  steel-hull  towboat  was  delivered  by  the  con- 
tr^tors  on  July  31, 1904. 

For  further  aetails  respecting  plant  in  the  third  district  reference  is 
made  to  the  report  of  Capt.  Geo.  M.  Hoffman,  hereto  appended. 

Fourth  district, — ^The  plant  pertaining  to  the  fourth  district  is  cared 
for  at  New  Orleans,  La.  General  repairs  to  the  entire  plant  have  been 
made,  and  it  is  now,  with  the  exception  of  such  parts  as  are  worn  out, 
in  good  condition.  During  the  year  ten  standard  gunwale  barges 
built  under  contract  have  been  delivered,  and  four  unserviceable  barges 
have  been  inspected,  condemned,  and  sold.  A  small  steel-hull  stern- 
wheel  steamer  has  also  been  built  under  contract  and  was  delivered  on 
May  29,  having  been  delayed  by  ice  and  obstructed  navigation  in  the 
Wisconsin  River,  through  which  she  had  to  pass. 

For  further  details  of  the  plant  in  the  fourth  district  reference  is 
made  to  the  report  of  Capt.  James  F.  Mclndoe,  hereto  appended. 

Other  plant. — ^The  steamer  Mississippi^  used  for  the  inspection  trips 
of  the  Commission,  the  steamers  and  quarter  boat  used  in  the  ^eneiul 
surveys,  and  the  dredges,  with  the  steamers,  towboats^  pile  sinkers, 
and  barges  used  in  connection  with  the  dredging  operations,  are  cared 
for  at  West  Memphis,  Ark.,  where  a  general  supply  and  repair  depot 
has  been  established.  Extensive  repairs  have  been  made  during  the 
year  and  the  plant  maintained  in  good  condition.  Two  small  l>arges 
have  been  built  to  replace  others  that  had  become  unserviceable.  The 
tenth  hydraulic  dredge,  to  be  called  the  B.  M.  Ha/rrod^  has  been  placed 
under  contract  and  t£e  work  of  her  construction  has  begun. 

LEVEES. 

For  convenience  in  administration  and  the  allotment  of  funds  for 
levee  purposes  the  river  front  has  been  divided  by  the  Commission 
into  levee  districts.  As  now  constituted  these  districts  are  named  and 
located  as  follows: 
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Name  of  district. 


Upper  8t.  PranciB 

Reelfoot 

Lower  St.  Francis 

fpper  Yazoo 

white  River 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Aicfaafalaya 

PODtchartrain 

Lafourche 

lAke  Borgne 

Baxataria 


Miles  below 
Cairo.a 


I 


Oto70 
87  to  68 
79to2g6 

6243toS66 
S06to885 
S65toG94 
(c)  to  607 
607  to  764 

(rf^tossa 
SMtooeo 

886  to  068 
972  to  1,068 
982  to  1,068 


Bank  of 
river. 


Rlffht. 


SUte. 


Engineer 
district. 


Missouri. 


Left Kentucky  and  Tennesttee . . . 

Right MlsM>uri  and  Arkansas 

Left '  MisBisRippt 

Right I  Arkansas 

Left MiasisBippi 

Right I  Louisiana  . 

do 

do..... 

Left 

Right 

Left 

Right 


.1  First. 
Do. 
First  and  sec- 
ond. 
Second. 
Do. 
Third. 
Do. 


.do '  Fourth. 


.do. 
.do. 
.do. 
.do. 
.do. 


Do. 
Do. 
Do. 
Do. 
Do. 


a  Distances  below  Cairo  are  given  as  shown  on  "  inch  to  the  mile"  niap  of  the  lower  Mlniasippi 
River,  edition  of  1881-1897. 

bThe  upper  end  of  this  levee  system  Joins  the  hills  to  the  west  of  Horn  Lake  about  4  miles  from 
the  river. 

cTbe  oontinnoos  levee  system  of  this  district  at  present  begins  on  the  north  bank  of  Amos  Bayou, 
sboat  7  miles  south  of  Arkansas  River,  and  thence  runs  down  the  bank  of  Amos  Bayou  and  Cypress 
Creek  about  13  miles  to  Lucca  Landing  on  the  Mississippi  River,  427  miles  below  Cairo.  The  levee 
on  the  south  bank  of  Arkansas  River  extends  about  16  miles  below  Red  Fork  (a  point  on  that  river 
doe  north  of  the  upper  end  of  the  levee  on  Amos  Bayou)  and  to  that  extent  overlaps  the  continuous 
system. 

(f  The  upper  end  of  the  Mississippi  River  levee  svstem  of  this  district  is  at  Barbrc  Landing  on  Old 
River,  where  it  joins  the  levee  running  down  the  east  bank  of  Atchafalava  River.  From  Barbre 
landing  it  follows  Old  River  6  miles  to  Torras  Landing  on  the  Mississippi  River,  766  miles  below 
Gaiao. 

The  Annual  Report  of  the  Commission  for  1904  (pp.  20-23)  contains 
a  full  description  of  these  districts.  The  reports  of  the  officers  in 
charge  of  the  several  engineer  districts,  appended  hereto,  also  give 
detailed  information  regarding  their  present  condition  and  require- 
ments and  of  the  work  done  for  levee  improvement  during  the  past 
year. 

Details  as  to  the  contracts  entered  into  and  the  work  done  there- 
under are  given  in  the  above-mentioned  reports  of  the  district  officers. 

The  season  has  been  generally  favorable  for  (carrying  on  levee  work, 
and  the  improvement  accomplished  is  satisfactory  and  important. 
During  the  summer,  autumn,  and  early  winter  there  was  less  hin- 
drance to  the  work  from  excessive  rains  than  generally  occurs,  while 
the  moderate  flood  stages  of  the  river  have  allowed  it  to  go  on  at  most 

J  laces  without  interruption  throughout  the  usual  period  of  high  water. 
n  some  localities  a  scarcity  of  labor  has  been  noted,  though  this  appears 
not  to  have  retarded  the  work  as  a  whole. 

The  method  of  moving  earth  for  the  building  and  enlargement  of 
levees  remains  as  heretofore — almost  entirely  by  the  use  of  mules  and 
scrapers — though  in  a  few  instances  power-driven  machinery  has  been 
successfully  used,  generally  of  the  type  of  clam-shell  dredges  with  long 
booms,  carried  on  tracks  by  land  or  sometimes  floated  on  pontons,  and 
the  occasional  employment  of  men  with  spades  and  wheelbarrows  is 
not  vet  wholly  obsolete. 

Tne  dimensions  anfi  proportions  of  the  levees  built  and  enlarged  and 
the  specifications  under  wnich  the  work  has  been  executed  have  been 
in  substantial  accordance  with  the  general  requirements  prescribed  or 
approved  by  the  Commission,  whether  done  by  the  local  authorities  or 
by  the  United  States  under  the  supervision  of  the  district  officers. 

No  material  change  from  last  year's  figures  appears  in  the  general 
run  of  prices  at  whicn  levee  work  of  like  character  nas  been  undertaken 
b^  contractors,  although  they  have  varied  somewhat  in  the  different 
districts. 
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The  following  figures,  derived  from  the  appended  reports  of  the  dis- 
trict officers,  show  in  tabular  form  the  present  condition  of  the  levees 
and  the  results  of  the  levee  work  undertaken  during  the  past  year: 


Levee  districts. 


Upper  St.  Francis. 

Reelf oot 

Lower  St.  Francis. 

Upper  Ya«oo 

White  River 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Pontchartrain 

Lafourche 

LakeBonme 

Barataria 


In  sys- 
tem. 


MUet. 
54.00 
20.00 
210.00 
124.00 
74.00 
188.60 
IM.OO 
160.24 
128.46 
125.64 
82.16 
77.  m 
71.88 


Total 1,510.06 


Built. 


}fL'r 

11^ 


Contents, 
1904. 


Cubic  yards. 

661,002 

789.131 

15,249,972 

22,090,622 

8.811,715 

35,615,886 

30,784,126 

18,863,026 

20,165,086 

15,501,382 

8,523,894 

8,564,796 

2,972,836 


1,438.87       183,092,924 


Built  since^ 

by  United* 

States. 


Cubic  vimU. 

299,167 

229,680 

2,4U,504 

758,635 

860,747 

1,040,706 

1,675.2»7 

25,592 

318.219 

961,708 

242,963 

76,606 

86,906 


8,986,662 


Levee  districts. 


Built  since 

by  local 
authorities. 


Total  built 
since  1904. 


Lost  or 
abandoned 
during  year. 


Contents  in 
1905. 


Upper  St.  Francis . , 

Reelfoot 

Lower  St.  Francis. 

Upper  Yazoo , 

White  River 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas , 

Atchafalaya 

Pontchartrain 

Lafourche , 

Lake  Borgne , 

Barataria 


Total j      10,048,085 


I 
Cubic  yards.    Cubic  yards.    Cubic  yards. 

207,615  I  fii06,782   

60,000  279,630   

828,059  3,234,663              150,000 

1,614,615  I        2,373,250   

170.000  1,029,747              220,000 

4,246,661  6,287,369          2,997,000 

660,483  2,335,780             653.600 

772,287  797,879  I           316,122 

863,782  1,182,001              400,200 

274.188  1,235,841  ,  127,097 
62,807             295,240    

125.189  201,795  54,850 
187,904  274,810  |             61,470 

19,034,687  4.979,839 


Cubic  yards. 

1,167,784 

1,066,761 

18,334.585 

24.468,872 

9,121,462 

37,905,765 

32.466,806 

19.344,783 

20,946,837 

16,610,126 

8.819,184 

3.712.241 

3.186,176 


197.147,772 


Levee  districts. 


Required  to 
complete. 


Upper  St.  Francis  . 

Reelfoot 

Lower  St.  Francis . 

Upper  Yazoo 

White  River 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Pontchartrain 

Lafourche 

Lake  Borgne 

Barataria 


Cubic  yards. 
4,294,764 
1,236,668 
6,163,146 
8,204,659 
7,516,766 
13.580.338 
16,532,000 
12,526,950 
4,775,900 
.  6.098.898 
2,586,462 
1.412,782 
1,196,220 


Estimated 
final  con- 
tents. 


Per- 
centage 
now 
built. 


Total. 


80,123.478 


Cubi 

5 

2 

24 

27 

16 

61 

48 

81 

25 

21 

11 

5 

4 


277,271,250 


21.3 
46.8 
74.8 
88.3 
54.8 
73.6 
66.2 
60.7 
81.4 
76.5 
77.8 
72.4 
72.7 


71.1 


The  loss  of  levee  by  abandonment  on  account  of  caving  river  banks 
or  for  other  causes,  as  shown  above,  amounts  to  the  unusually  large 
volume  of  4,979,839  cubic  yards,  or  over  2^  per  cent  of  the  contents 
of  the  existing  levee  line.  This  is  largelv  due  to  the  extensive  changes 
in  the  location  of  levees  in  the  Lower  Yazoo  district,  made  to  covei 
parts  of  the  line  threatened  by  caving  river  banks. 
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The  ^^ estimated  final  contents"  of  the  levees,  as  ^ven  in  the  above 
table,  is  based  upon  grades  and  sections  as  heretofore  provisionally 
recommended  by  the  Commission.  As  noted  in  previous  reports,  it 
is  still  expected  that  some  revision  of  these  tentative  grades  will  be 
made  hereafter  as  experience  may  develop  their  necessitv.  That 
the  aggregate  contents  of  a  completed  levee  system  need  be  much 
increased  by  such  revision  does  not  now  appear  probable.  The  total 
contents  will  undoubtedly  be  increased  in  the  future  by  extensions  of 
the  system  in  some  localities  and  by  additions  to  their  width  and 
strength  where  local  interests  can  afford  it  and  are  alive  to  the  impor- 
tance of  a  larger  factor  of  safety. 

Attention  is  again  invited  to  the  fact  stated  in  the  last  report  of  the 
Conmiission  (p.  20,  Annual  Rejoort  of  June  30, 1904)  that  the  complete 
protection  of  the  St.  Francis  Basin  against  overflow  from  the  Missis- 
sippi River  depends  upon  the  integrity  of  the  levee  line  above  Birds 
Point,  opposite  the  mouth  of  the  Ohio,  and  thence  extending  up  to 
the  bluffs  near  Commerce,  and  across  the  lowlands  between  Grays 
Point  and  Cape  Girardeau.  The  acts  making  appropriations  for 
improving  the  Mississippi  River  under  the  plans  of  the  Commission 
are  now  limited  in  their  application — so  far  as  levee  building  is  con- 
cerned— ^to  that  stretch  of  river  from  the  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River.  The  recommendation  is  renewed  that 
express  authority  be  given  bv  law  for  the  allotment  and  expenditure 
of  funds  for  levee  work  on  tnat  part  of  the  river  front  in  the  State  of 
Missouri  from  the  mouth  of  the  Ohio  to  the  highlands  in  the  vicinity 
of  Cape  Girardeau. 

Bayou  Lafourche,  a  narrow  outlet  of  the  Mississippi,  now  closed  by 
a  temporary  dam  flowed  through  the  right  bank  or  the  river  at  Don- 
aldsonville,  886  miles  below  (^iro,  and  after  a  course  of  110  miles 
emptied  into  the  Gulf  of  Mexico.  It  derived  its  entire  water  supply 
from  the  Mississippi,  the  greatest  measured  discharge  being  about 
32,000  cubic  feet  per  second.  It  was  onlv  navigable  by  shallow-draft 
-  flatboats  during  seasons  of  low  water,  though  at  high  and  medium 
stages  coal  boats  from  the  Mississippi  enter^  it  and  regular  lines  of 
steamboats  carried  on  its  commerce. 

Its  banks  are  thickly  peopled  and  highlv  cultivated,  and  levees  on 
both  sides  for  70  miles  or  more  down  the  bayou  have  been  built  and 
continually  enlarged  ever  since  the  coming  of  the  earlier  settlers.  But 
the  levees  have  never  proved  adequate  to  control  any  of  the  larger 
floods,  the  normal  condition  at  every  high  water  in  the  Mississippi 
having  always  been  that  on  one  side  or  the  other,  or  more  often  on 
both,  the  levees  were  overtopped  or  broken  and  disastrous  overflow 
ensued. 

For  this  reason  the  closure  of  the  bayou  has  been  proposed  and  offi 
cially  recommended  time  and  again  for  the  past  fifty  years,  until  finally 
authority  was  granted  by  Congress  and  the  State  legislature  to  build 
a  dam  across  the  head  of  the  bayou  pending  the  construction  of  a  lock 
which  the  levee  boards  were  authorized  to  build.  They  were  also 
required  to  provide  a  channel  60  feet  wide  and  6  feet  deep  throughout 
the  bayou. 

The  dam  was  accordingly  built  during  the  winter  of  1903-4:,  but 
under  the  requirements  of  existing  laws  must  be  removed  on  or  before 
December  13, 1907. 
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The  dam  is  an  earthen  embankment  similar  to  the  dikes  or  levees 
crossing  other  bavous,  and  now  forms  a  part  of  the  levee  system  on 
the  Mississippi  River.  No  eflfect  in  raising  the  flood  level  of  the  Miss- 
issippi has  been  discovered,  though  it  has  closed  the  outlet  during  two 
flood  seasons.  So  long  as  the  dam  remains  it  excludes  all  flood  waters 
from  the  bayou,  and  thus  prevents  the  danger  of  overflow  from  the 
failure  of  the  bayou  levees  and  avoids  the  immense  outlay  formerly 
required  in  the  attempts  to  maintain  them,  which  official  reports  show 
to  have  been  over  $1,250,000  during  the  ten  years  preceding  the  closure 
of  the  bayou.  The  money  formerly  required  for  work  on  the  Lafourche 
levees,  and  that  would  again  be  required  were  the  dam  removed,  could 
be  more  effectively  expended  on  the  levees  of  the  Mississippi. 

The  levee  boards  have  been  prosecuting  the  work  of  dredging  a 
6- foot  channel  in  the-  bayou  ever  since  the  building  of  the  dam,  and 
have  found  it  a  costly  undertaking.  They  have  not  yet  been  able  to 
begin  the  construction  of  a  lock,  and  it  appears  evident  that  if  now 
begun  it  could  not  be  completed  before  the  date  prescribed  by  exist- 
ing laws  for  the  removal  of  the  dam. 

It  is  therefore  believed  that  in  the  interest  of  protection  from  floods 
the  laws  should  be  so  amended  as  to  permit  the  dam  to  remain,  at 
least  until  the  people  who  may  be  directly  benefited  by  the  I'esump- 
tion  of  navigation  hnd  it  profitable  to  build  a  lock  to  again  connect  the 
bayou  with  the  river. 

The  local  levee  districts  created  under  the  laws  of  the  various  States 
bordering  the  Mississippi  River  practically  include  all  the  river  front 
of  the  levee  districts,  as  designated  by  the  Commission  and  heretofore 
referred  to.  The  local  districts,  however,  are  not,  in  most  cases, 
coterminous  with  the  Commission's  districts,  nor  always  identical  in 
name. 

There  are  at  present  more  than  twenty  of  these  local  levee  districts 
organized  for  the  maintenance  of  levees  on  the  Mississippi  River,  with 
boards  of  commissioners  empowered  to  raise  and  administer  funds  for 
the  purpose. 

The  means  used  for  raising  revenue  differ  somewhat  in  the  various 
districts,  though  in  each  one  of  them  some  one  or  more  of  the  follow- 
ing methods  are  authorized,  viz,  (1)  direct  ad  valorem  taxes,  (2)  priv- 
ilege taxes,  (3)  assessments  per  acre  upjon  lands,  (4)  assessments  per 
mile  on  railroads,  (5)  forced  contributions  on  proaucts  of  the  soil 
shipped  out  of  the  districts,  such  as  cotton,  sugar,  rice,  and  esculents 
(which  in  lower  Louisiana  include  oysters),  and  (6)  the  issue  and  sale 
of  district  bonds. 

In  response  to  a  recent  circular  of  inquiry  concerning  the  names, 
location,  means,  revenues  etc. ,  of  the  various  levee  distncts,  informa- 
tion has  been  supplied  relative  to  most  of  them. 

The  official  or  legal  names  of  these  local  levee  districts,  so  far  as 
ascertained,  and  their  location  on  the  river  front,  with  reference  to  the 
levee  districts  as  designated  by  the  Commission,  are  as  follows: 

1.  Levee  district  No.  i,  Mimmppi  County ^  Mo,,  0  to  45  miles  below  Cairo,  included 

in  Upper  St.  Francis  levee  district. 

2.  Reelfooi  levee  district^  Kentucky  and  Tennessee,  37  to  68  miles  below  Cairo,  same 

front  as  Commission's  Reelfoot  levee  district. 

3.  St.  Francis  levee  district  of  Missouri^  79  to  128  miles  below  Cairo,  included  in  Lower 

St.  Francis  levee  district. 
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4.  St.  Frcmeit  levee  dittria  of  ArlanKu,  128  to  2d8  miles  below  Cairo,  inclnded  in 

Lower  St.  Francis  levee  district. 

5.  Yazoo-Mitgimppi  Delia  Uvee  distrid,  243  to  365  miles  below  Cairo,  same  front  as 

Commission's  Upper  Yazoo  levee  district. 

6.  OoUon  BeU  lecu  digtrid,  Arkaruoi,  306  to  335  miles  below  Cairo,  included  in  White 

River  levee  district 

7.  Laconia  levee  district^  ArhansaSj  335  to  385  miles  below  Cairo,  included  in  White 

River  levee  district. 

8.  Mimmppi  Uvee  dietrict,  Mietiseippi,  365  to  580  miles  below  Cairo,  included  in 

Lower  Yacoo  levee  district. 

9.  Red  Fork  lecee  dietrid,  ArkantOBy  402  to  427  miles  below  Cairo,  included  in  Upper 

Tensas  levee  district 

10.  Desha  levee  dietrid,  ArkanmSy  427  to  442  miles  below  Cairo,  inclnded  in  Upper 

Tensas  levee  district 

11.  Oiicot  levu  diMridy  Arkanaa$y  442  to  520  miles  below  Cairo,  included  in  Upper 

Tensas  levee  district 

12.  TeMOB  Baein  levee  dietridy  Louieianay  has  no  front  on  Mississippi  River,  but 

embraces  territory  north  of  Red  River  between  Bayou  Ma^n,  Tensas  and 
Black  rivers,  on  the  east  and  the  highlands  west  of  the  Ouachita.  Its  principal 
overflow  comes  from  water  escaping  from  the  Mississippi  and  Arkanau  rivers 
in  Desha  and  Chicot  counties,  Ark.,  and  it  is  oiganized  lor  the  purpose  of  aiding 
in  the  maintenance  of  levees  in  these  counties. 

13.  I%fth  Louisiana  levee  distridy  Louisianay  520  to  764  miles  below  Cairo,  partly  in 

Upper  Tensas  levee  district  and  ^tly  in  Lower  Tensas  levee  district 

14.  AtduMaya  Basin  levee  distridy  Louisianay  765  to  886  miles  below  Cairo,  same  front 

as  Commission's  Atchafalaya  levee  district. 

15.  Pontchartrain  levee  distridy  Louieianay  834  to  960  miles  below  Cairo,  same  front  as 

Commission's  Pontchartrain  levee  district 
Id.  Lafourche  levee  distridy  Louisianay  886  to  1,020  miles  below  Cairo,  except  city  of 
New  Orleans  (962  to  982  miles  below  Cairo) ;  upper  part  included  in  Commis- 
sion's Lafourcne  levee  district  and  lower  part  in  Commission's  Barataria  levee 
district. 

17.  Orleans  levee  distridy  Louisianay  on  both  sides  of  the  river,  on  right  bank  968  to 

982  and  on  left  bank  960  to  972  miles  below  Cairo;  not  included  in  Commis- 
sion's levee  districts. 

18.  Lake  Borpne  levee  distridy  Louisianay  972  to  1,019  miles  below  Cairo,  included  in 

Commission's  Lake  Boigne  levee  district 

19.  Grand  Prairie  levee  distridy  LouisUmay  1,019  to  1,052  miles  below  Cairo,  included 

in  Lake  Borgne  levee  district 

20.  Bwras  levee  distridy  Louisianay  1,020  to  1,053  miles  below  Cairo,  included  in  Bara- 

taria levee  district 

Distances  below  Cairo  are  given  above  to  the  nearest  miles  as  shown 
on  Commission's  inch-to-mile  maps,  edition  1881-1897. 

No  replies  were  received  from  four  of  the  above-named  districts  in 
Missouri  and  Arkansas,  but  from  statements  supplied  by  ofBcials  of 
the  other  districts  the  following  figures  relative  to  their  means,  reve- 
nues, and  expenditures  have  been  compiled  and  tabulated. 

The  statements  furnished  by  Messrs.  H.  N.  Pharr,  chief  engineer 
St  Francis  levee  district  of  Arkansas;  T.  G.  Dabney,  chief  engineer 
Yazoo-Mississippi  Delta  levee  district;  C.  H.  West,  chie^  engineer  Miss- 
issippi levee  district,  and  F.  M.  Eierr,  chief  State  engineer,  Louisi- 
ana, contain  much  additional  detail  as  to  the  levee  districts  in  their 
charge,  and  are  appended  hereto.    (See  Appendix  C.) 
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District. 


Total  yalua-. 
tion  of  prop- 
erty taxable 
ora»efl8able 
for  levee  pur- 
poses. 


Total  annua] 
revenue  for 
levee  pur- 
poses from 
taxes  or 
asBessments. 


Amount  paid 
or  due  for  levee 
construction 
and  mainte- 
nance, and  for 
right  of  way, 
lesal  or  ind- 
dental  ex- 
penses, during 
year. 


Amount  of 
bonded  or 
other  inter- 
est-bearing 
debt. 


Reelfoot,  Ky .  and  Tenn 

St.  Francis,  of  Arkansas 

Yazoo-Mississippi  Delta,  Miss. 

Laconia,  Ark 

MissisBippi,  Miss 

Red  Pork,  Ark 

Chicot,  Ark 

Tensas  Basin,  La 

Fifth  Louisiana,  La , 

Atchafalaya  Basin,  La 

Pontchartrain,  La 

Lafourche,  La , 

LakeBorgne,  La 

Grand  Prairie,  La 

Buras^La 


700,000 
000,000 
.442,388 
iKW.OOO 
un,268 
79,862 
i60,000 
107,227 
.^,290 
'15,087 
^90.870 
128,739 
t>19,197 
194,756 
190,018 


9122,985 

425,866 

a4,600 

890,580 

7,966 

12,500 

»20,586 

200,478 

264,151 

U0,169 

188,109 

28,565 

6,097 

8,515 


$41,500 

291,468 

680,828 

24,000 

1,278,477 

17.000 

14,085 

89,866 

571,496 

891,611 

149,688 

142,798 

81,491 

18,849 

16,362 


«200,000 
1,250,000 
1,654,000 


2,150,000 


5,000 
78,000 
787,897 
850,000 
851,000 
500,000 
100,000 
80,000 
85,000 


Total 118,862,181 


1,790,962 


8,696,904 


8,440,897 


a  921,000  additional  derived  from  sale  of  lands. 

(> 922,268  additional  received  from  the  1  mill  State  levee  tax  ("General  Engineer  Fund"). 

NoTBS.— The  Orleans  levee  district,  which  comprises  the  city  of  New  Orleans,  is  not  included  in  the 
above  table  for  the  reason  that  no  levee  work  has  been  done  by  the  United  States  in  that  district 
Its  valuation  on  the  tax  rolls  of  1904  was  9161,418,964,  so  that  its  annual  levee  tax  of  1  mill  on  the 
dollar  enables  it  to  build  and  improve  its  levees  without  assistance. 

In  addition  to  the  amounts  paid  and  due  by  the  levee  districts,  as 
shown  above,  the  State  of  Louisiana  has  paid  $313,173  for  levee  con- 
struction in  the  seven  last-named  levee  districts,  making  an  aggregate 
expenditure  for  levee  purposes  during  the  past  year  in  the  districts 
included  in  the  above  table  of  $4,012,077.  it  may  also  be  noted  that 
in  Louisiana  the  right*  of  way  for  levees,  which  in  other  States  usu- 
ally forms  a  large  item  of  cost,  is  taken  without  pecuniary  compensa- 
tion to  land  owners.  Presumably,  if  ^id  for  it  would  be  as  costly 
there  as  elsewhere,  so  that  its  value,  if  it  could  be  ascertained,  might 
properly  be  added  to  the  amount  locally  contributed  for  levee  purposes. 

Tne  aggregate  of  annual  revenues  derived  from  taxes  and  assess- 
ments in  the  levee  districts  named  in  the  above  table  applied  to  the 
total  valuation  of  the  property  taxed  or  assessed  shows  the  average 
local  contribution  for  the  building  and  preservation  of  levees  to  be 
equivalent  to  an  annual  tax  of  over  li  per  cent,  which  is,  of  course, 
not  the  same  in  all  the  dbtricts  and  therefore  much  greater  in  some 
of  them. 

This  large  tribute,  cheerfully  paid  by  the  people  of  the  districts,  in 
addition  to  the  taxes  levied  for  other  purposes  and  the  extent  of  the 
bonded  and  floating  debts  they  have  assvuned,  sufficiently  attests  the 
vital  importance  to  them  of  levee  protection,  and  the  fact  that  their 
expenditures  on  account  of  levees  during  the  past  year  have  nearly 
quadrupled  the  levee  allotments  from  funds  appropriated  by  Con- 
gress snows  a  gratifying  continuance  of  that  cooperation  which  has 
marked  the  progress  of  levee  work  from  the  beginning  of  the  assist- 
ance supplied  by  the  General  Government. 

In  the  last  annual  report  reference  was  made  to  the  remarkable 
developments  within  recent  years  of  the  Yazoo  Basin  in  population, 
railroads,  business,  values,  and  general  prosperity  resulting  from  the 
establishment  of  confidence  in  security  irom  overflow.    In  connection 
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with  this  exhibit  one  ({ratifying  fact  can  be  stated  in  relation  to  the 
levees  by  which  this  protection  is  afforded. 

In  all  the  work  done  upon  the  levees  under  the  supervision  of  the 
Commission  the  hope  has  been  cherished  of  an  ultimate  consummation 
when  the  increase  of  wealth  and  population  in  the  protected  areas 
would  enable  the  people  to  maintain  their  levees,  when  once  com- 
pleted, without  furuier  aid  from  the  Government.  For  the  first  time 
m  the  history  of  the  work  this  hope  was  realized  in  respect  to  a  large 
and  important  area  in  the  allotments  for  the  fiscal  year  1905-6.  No 
allotment  was  made  for  the  Upper  Yazoo  levee  district  because  it  was 
thought  that,  for  the  present  at  least,  the  people  of  that  district  were 
able  to  take  care  of  themselves.  This  district  is  about  8,281  square 
miles  in  area  and  is  protected  by  a  single  line  of  levees  124  miles  in 
length.  Its  levees  have  had  in  the  Dast  to  stand  a  severe  strain  from 
return  of  overflow  water  from  the  St.  Francis  Basin  in  great  floods. 
The  district  is  strong  in  its  financial  resources,  and  its  levee  have  been 
built  with  the  h^hest  skill  and  judgment.  The  Commission  thought 
it  an  opportune  tune  and  place  to  try  the  experiment  of  withdrawing 
the  supporting  hand  of  the  Government. 

THB  ST.   FRANCIS  BASIN. 

The  conditions  in  the  St.  Francis  Basin  exhibit,  even  more  remarka- 
bly than  those  in  the  Yazoo  Basin  referred  to  in  the  last  report  of  the 
C!ommission,  the  beneficent  results  of  the  establishment  of  confidence 
in  security  from  overflow  afforded  by  the  maintenance  of  the  levees. 
This  part  of  the  alluvial  valley  lies  at  its  head,  immediately  below 
Cairo;  or,  with  more  exact  truth,  immediately  below  Commerce,  a 
point  some  41  miles  above  Cairo,  to  which  a  prolongation  of  the  ot. 
Francis  Basin  extends.  It  has  an  area  of  6,700  square  miles  and  a 
river  front  of  348  miles.  A  considerable  part  of  its  surface  is  within 
the  area  affected  by  the  earthquakes  of  1811-12,  which  product  the 
^^ sunken  lands"  of  that  country.  It  i&  drained  by  the  St.  Francis 
River,  whose  channel  winds  its  way  down  the  central  part  of  the  basin 
in  a  complicated  succession  of  bends. 

Ten  years  ago  this  great  area  was  substantially  an  unbroken  wilder- 
ness. It  had  not  the  comparatively  high  interior  ridges  of  the  Yazoo 
Basin,  which  made  part  of  that  country  accessible  and  tillable  even 
without  protection  from  overflow,  subject,  of  course,  to  shallow  inun- 
dation in  times  of  great  flood.  The  swamps  of  the  St.  Francis  Basin 
were  so  low  and  extensive  that  over  the  greater  part  of  its  area  roads 
and  cultivation  were  both  impossible.  It  contained  vast  stores  of  tim- 
ber, but  with  no  means  of  getting  it  out.  Drainage  on  any  small 
scale  was  impossible  for  want  of  outlets.  The  value  of  land  was 
scarcely  more  than  nominal.  Upon  such  a  basis  of  revenue  the  build- 
ing of  levees  adequate  to  the  protection  of  the  basin  b^  the  unaided 
resources  of  the  people  was  impossible.  But  for  the  assistance  of  the 
United  States  in  that  work  the  country  must  have  remained  a  wilder- 
ness for  generations  to  come. 

Partly  because  it  was  thought  best  for  general  reasons  to  carry  the 
reconstruction  of  the  levee  system  which  has  been  going  on  with  the 
cooperation  of  the  Government  for  twenty  years  past,  from  the  lower 
parts  of  the  river  upward,  jind  partly  because  of  the  unreadiness  of 
the  people  of  the  St.  Francis  Basin  to  cooperate  effectively  in  the 
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work,  oomparatively  little  money  was  expended  under  the  recom- 
mendation of  the  Conmiission  on  the  St.  Francis  levees  until  within  a 
few  years  past.  When  it  was  seen  that  the  time  was  coming  for  the 
Government  to  extend  its  aid,  and  that  it  certainly  would  <G>  so,  the 
citizens  were  aroused  to  the  highest  activity.  The  enactment  of  laws 
was  procured  granting  to  the  people  large  powers  of  self-taxation  for 
levee  purposes,  and  these  were  freely  used  to  the  limit  of  the  ability 
of  the  taxpayers.  As  the  construction  of  the  levees  progressed  the 
value  of  lands  went  u|);  railroads  were  multiplied,  the  present  mileage 
being  about  1,025,  with  other  lines  projected;  the  lumber  industry 
expanded  with  explosive  suddenness,  and  the  whole  basin  became  a 
theater  of  most  intense  activity.  In  such  a  country  the  first  step  in 
its  development  is  the  removal  of  the  timber.  Half  a  century  ago 
this  process  in  a  coantrv  as  heavily  timbered  as  the  St.  Francis  Basin 
consumed  the  lives  of  tne  first  generation  of  pioneers,  and  the  timber 
was  mostly  burned  up.  In  the  clearing  of  the  St.  Francis  Basin  now 
going  on  nothing  is  wasted.  Every  tree  has  a  money  value,  which  is 
being  realized. 

when  the  forests  are  removed  there  will  remain  a  country  of  extraor- 
dinary fertility  and  value.  For  the  production  of  corn,  cotton,  grasses, 
alfalfa,  potatoes,  and  other  crops  it  nas  no  superior. 

After  protection  from  overflow  the  one  thing  necessary  to  the  full 
development  of  the  country  is  drainage.  Anathis  is  being  provided 
in  the  most  effective  manner.  The  map  of  the  St.  Francis  Basin 
accompanying  this  report  has  been  made  mostly  to  exhibit  the  system 
of  draina^  canals  now  in  course  of  excavation  m  the  basin.  The  plan 
in  execution  contemplates  the  shortening  of  the  St.  Francis  River  by 
straightening  its  channel  and  the  discharge  into  it  of  a  system  of  canals 
sufficient  in  number,  capacity,  and  fall  to  completely  drain  the  entire 
basin.  Careful  surveys  have  shown  the  work  to  be  entirely  feasible. 
With  an  efficient  maintenance  of  the  levees  there  is  no  reasonable 
doubt  of  the  completion  of  the  canal  system.  With  it  the  St.  Francis 
Basin  will  become  a  region  which  may  well  be  named  the  Egypt  of 
the  New  World.  In  ail  the  history  of  the  alluvial  basin  no  more 
striking  example  of  the  value  of  the  levee  system  is  to  be  found  than 
in  this  basin. 

Bespectfully  submitted. 

O.  H.  Eenst, 
Colond^  Corps  of  En^meers^  U.  S.  Army^ 
President^  Muaiasippi  Mwer  CoTnmission. 

R.  S.  Tatlob. 
j.  a.  ockerson. 
Thos.  L.  Casey, 

Major ^  Corps  of  Engineers^  TT.  S.  Army. 

CuNTON  B.  Sears, 
Lieut.  Col.,  Corps  of  Engineers^  U.  8.  Army. 

Henry  B.  Richardson. 
.  Homer  P.  Rttter, 
Assistant^  U.  S.  Coast  and  Oeodetio  Survey. 


Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A.^ 
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Money  gtatements. 

AppropriaHons  expended  under  Missistippi  Rh^er  Commigaion, 
[Appropriation  for  improvlDg  MiadflBippi  Rlyer.] 

July  1,  1904,  balance  unexpended af2, 716, 070. 02 

Amount  appropriated  by  sundry  civil  act  approved 
March  3,  1905 $2,000,000.00 

Amount  appropriated  by  river  and  harbor  act  ap- 
proved March3.  1905 1,000,000.00 

Miscellaneous  receipts  from  transfers  and  sales  of  En- 
gineer property  under  the  provisions  of  section  5  of 
river  and  narbor  act  of  June  13,  1902,  and  other 
sources 8,215.45 

8,008,215.45 

^,'724,285.47 
June  30, 1905,  amount  expended  during  fiscal  year 2, 210, 645. 05 

July  1,  1905,  balance  unexpended 8,513,640.42 

July  1,  1905,  outstanding  habilities $48,916.22 

July  1 ,  1905,  amount  covered  by  uncompleted  contracts .        561 ,  151 .  30 

605,067.52 

July  1, 1905,  balance  available 2,908,572.90 

Distributed  as  follows: 

Mississippi  River  Commission , 2,208.07 

Surveys,  gauges,  and  observations 6, 613. 29 

Levees 672,938.16 

Revetment  and  contraction  works,  permanent  channel  improvements 

and  protection 201 ,  796. 84 

Plant  and  miscellaneous 530. 71 

Improving  harbors  and  tributaries 22, 985. 83 

Unalloted 2,001,500.00 

2,908,572.90 

Amounts  necesaary  to  be  appropriated  for  the  fiscal  year  ending  June  SO,  1907,  in  addition 
to  the  balance  unexpended  July  1,  1905. 

For  continuing  the  improvement  of  the  Mississippi  River  from  Head 
of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Miss- 
issippi River  Commission $3,000,000.00 

For  protection  of  banks  at  or  near  Caruthersville,  Mo 25, 000. 00 

Improving  harbor  at  Memphis,  Tenn.  ( including  Wolf  River) 25, 000. 00 

Improving  harbor  at  Helena,  Ark 25, 000. 00 

Improving  harbor  at  Natchez,  Miss. ,  and  Vidalia,  La 200, 000. 00 

Rectification  of  Red  and  Atchafalaya  rivers,  Louisiana 50, 000. 00 

Improving  harbor  at  New  Orleans,  La 300,000.00 

3,625,000.00 

[Appropriation  for  gauging  waters  of  MifisLssippi  River  and  its  tributaries. <>] 

July  1,  1904,  balance  unexpended $2,766.08 

Amount  alloted  by  Chief  of  Engineers,  August  11,  1904,  from  perma- 
nent indefinite  appropriation  made  by  section  6  of  river  and  narbor 
act  of  August  11,  1888,  as  amended  by  section  9  of  river  and  harbor 
actof  June  13,  1902 9,100.00 

11,866.08 

a  The  amount,  •2,716,068.18.  reported  in  Annual  Report  for  1904,  was  Increased  $1.84  during  fiscal 
year  by  following  refundments  of  overpayments  by  third  district  officer: 

Allotment  for  Lower  Yazoo  levee  district $0.70 

Allotment  for  plant 1.14 

1.84 

frThe  custody  and  care  of  the  gauges  maintained  under  this  appropriation  were  assumed  by  the 

MisiisBtppi  River  Commission  February  11, 1901.  on  which  date  they  were  transferred  to  the  secretary, 

under  authority  of  Secretary  of  W^,  dated  January  25. 1901. 
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June  30, 1905,  amount  expended  during  fiscal  year $9, 749. 99 

June  30,  1905,  amount  reverted  to  Tr^ury  during  fiscal 
year 436.68 


$10,186.67 

July  1, 1905,  balance  unexpended 1,679.61 

July  1, 1906,  outstanding  liabilitiefl 1,240.06 

Julyl,  1905,  balance  reverting  to  Treasury 439.46 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1907,  in  addition  to  the  balance  unexpended  July  1, 1905 9, 100. 00 

[Appropriation  for  waterway  from  Lockport,  111.,  to  St.  Loais,  Mo.] 

Julyl,  1904,  balance  unexpended $9,163.66 

Amount  transferred  from  allotment  for  "Survey  of  Illinois  and  Des 

Plaines  Rivers,  111.,"  as  reimbursement 1,093.40 

10,246.96 

June  30, 1906,  amount  expended  during  fiscal  year 6,428.64 

July  1, 1906,  balance  unexpended 3,818.31 

July  1, 1906,  outstanding  liabilities 17.06 

July  1, 1906,  balance  available 3,801.26 

[Appropriation  for  emergencies  in  river  and  harbor  works.] 

Amounts  allotted  from  appropriation  by  act  of  April  28,  1904 — 

For  Wolf  River $8,000.00 

For  Giles  Bend,  Miss 40,000.00 

48,000.00 

June  30, 1906,  amount  expended  during  fiscal  year 48, 000. 00 

[Appropriation  for  examinations,  surveys,  and  contingencies  of  rivers  and  harbors.] 

Amounts  allotted  from  appropriation  by  river  and  harbor  act  of  March 

3,  1905,  for  Ashport,  Tenn $486.00 

July  1,  1906,  balance  unexpended 486.00 

July  1,  1905,  balance  available 486.00 


QyMolidated  statement  of  all  approprialions  expended  under  the  Mississippi  River  Com' 

mission  to  June  SO,  1906, 

[Appropriation  for  improving  Mississippi  River.] 

Act  of  June  28,  1879  (organic)  $176,000.00 

Act  of  June  16,  1880  (sundry  civil) 160,000.00 

Act  of  March  3,  1881  (river  and  harbor) 1,000,000.00 

Actof  March3,  1881  (sundry  civil) 160,000.00 

Act  of  August  2,  1882  (river  and  harbor)  4,123,000.00 

Act  of  August  7,  1882  (sundry  civil) 160,000.00 

Act  of  March  3, 1883  (sundry  civil ) 160,000.00 

Act  of  January  19,  1884  (river  and  harbor) 1,000,000.00 

Actof  Julv6,  1884  (river  and  harbor) 75,000.00 

Act  of  July  5,  1884  (river  and  harbor),  lees  $5,000  transferred  to 

snag-boat  service 2,066,000.00 

Actof  July  7,  1884  (sundry  civil ) 76,000.00 

Act  of  August  5,  1886  (river  and  harbor),  less  $5,942.60  for  expenses, 

oflSce  Chief  of  Engineers 1,994,067.40 

Act  of  August  6,  1886  (river  and  harbor),  less  $47.30  for  expenses, 

oflSceChief  of  Engineers 29,952.70 

Act  of  August  11,  1888  (river  and  harbor),  less  $4,859  for  expenses, 

office  Chief  of  Engineers 2,840,141.00 

Act  of  August  11,  1888  (river  and  harbor) 75,000.00 
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Act  of  October  2,  1888  (Bundrv  dvil) $35,000.00 

Act  of  October  19,  1888  (deficiency),  less  $4,214.39  reverted  to  the 

Treasury 20,786.61 

Act  of  September  19,  1890  (river  and  harbor) 3,200,000.00 

Act  of  September  30,  1890  (deficiency) 5,626.00; 

Act  of  March  3,  1891  (deficiency) 1,960.00 

Act  of  March  3,  1891  (joint  resolution) 1,000,000.00 

Ai^  of  July  13,  1892  (nver  and  harbor) 2,470,000.00 

Actof  July  28,  1892  (deficiency) 44.80 

Act  of  March  3,  1893  (sundry  civil) 2,666,000.00 

Act  of  Ai]«;ast  18,  1894  (river  and  harbor) 486,000.00 

Act  of  Ai^UBt  18,  1894  (sundry  civil) 2,665,000.00 

Actof  March  2,  1895  (sundry  civil)  2,665,000.4)0 

Act  of  June  3, 1896  (river  and  harbor) 909,000.00 

Joint  resolution  approved  March  31,  1897  (Public,  No.  6) 250,000.00 

Actof  Jnne4,  1897  (sundry  civil) 2,933,333.00 

Actof  July  19,  1897  (deficiency) 625,000.00 

Act  of  July  1,  1898  (sundry  civil) 1,983,333.00 

Actof  March  3,  1899  (sundry  civil)   2,583,333.00 

Actof  March  3, 1899  (river  and  harbor) 185,000.00 

Act  of  June  6,  1900  (sundry  dvil),  less  $5,000  for  expenses,  office 

Chief  of  Engineers 2,245,000.00 

Actof  June  13,  1902  (river  and  harlwr) 90,000.00 

Actof  June  13,  1902(riverand  harbor) 2,200,000.00 

Actof  March  3,  1903  (sundry  dvil) 2,000,000.00 

Act  of  April  28,  1904  (sundry  dvil) 2,000,000.00 

Actof  March  3,  1905  (river  and  harbor) 1,000,000.00 

Actof  March  3,  1905  (sundry  dvil) 2,000,000.00 

Total  spedfic  appropriations 50, 269, 556. 61 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2,  1882,  less  $123.42 
reverted  to  Treasury $272,504.96 

Same  for  works  above  Cairo,  under  act  of  July  5,  1884. .      22, 632. 53 

Total  balances 295,137.49 

MIBGELLANBOUS  RECEIPTS. 

Previously  reported $16,307.85 

Amount  collected  by  the  Solicitor  of  the  Treasury  from 
the  Memphis  and  Arkansas  City  Packet  Company  as 
reimbursement  for  loss  of  coal  from  sinking  of  coal  barge 
by  steamer  Kate  Adams  on  December  27,  1904.  Cred- 
ited to   "Dredges  and  dredging,''  secretary's  office, 

April,  1905 78.00 

Amount  received  from  Chicago,  Burlington  and  Quincy 
Bailroad  Company,  for  loss  of  United  States  property 
shipped  on  Government  bill  of  lading  No.  70,  August 
29,  1903,  from  Minnesota  Transfer,  Mmn..  to  St.  Louis, 
Mo.    Credited  to  *  *  Surveys,  gauges,  and  oDservations, ' ' 

secretary's  office,  Mav,  1905 11.00 

Amount  collected  bv  the  Solicitor  of  the  Treasury  from 
the  bondsmen  of  Thomas  Worthington,  contractor. 
Credited  to  "Lower  Yazoo  levee  district,"  third  dis- 
trict office,  February,  1905 1,032.28 

Amounts  received  from  sales,  transfers,  etc.,  under  the 
provisions  of  section  5  of  river  and  harbor  act  of  June 
13,  1902: 
By  secretary — 

Reimbursement  for  transfer,  credited  to  ''Dredges 

and  dredpng,"  October,  1904 3,000.00 

From  sales  in  October,  1904,  credited  to  ' '  Dredges 

and  dredging,"  December,  1904 36.00 

From    sales   in    December,   1904,  credited   to 

"Dredges  and  dredging,"  January,  1905 16.00 

From  sales  in  March,  1905,  credited  to  ''Dredges 
and  dredging,"  April,  1906 90.60 
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68.00 
46.75 


Amounts  received  from  sftleSj  transfers,  etc.— Gontmoed. 
By  first  and  second  distnct  officer — 

From  sales  in  January,  1905,  credited  to  ' '  Plant, ' ' 

January,  1905 $1,275.42 

Fromsalesin  February,  1905,  credited  to  "Plant," 

March.  1905 

From  salM  in  March,  1905,  credited  to  ''Plant," 

April,  1906 * 

By  third  district  officer— 

From  sales  in  January,  1905,  credited  to ' '  Plant, ' ' 

January,  1905 1,414.10 

From  sales  in  May,  1905,  credited  to  ''  Plant," 

June,  1905 129.50 

By  fourth  district  officer — 

From  sala,  credited  to  ''Plant,"  July,  1904 ....  2S9. 92 

From  sales,  credited  to  "Plant,"  January,  1905.  205. 63 

From  sales,  credited  to  "Plant,"  March,  1905 . .  55. 00 

From  sales,  credited  to  "Plant,"  May,  1905 290.00 

From  sales,  credited  to  "Plant,"  June,  1905. ...  228. 25 

Total  miscellaneous  receipts 


124,523.30 


Total 50,589.216.30 

EXPENDED. 


Location  and  object. 


To  June  80, 
1904. 


During  year 

ending  June 

90.1906. 


Total. 


MlniflBippi  River  Comminion , 

Surveys,  gauges,  and  observations 

Levees 

Revetment  and  contraction  works,  permanent  channel 
improvements  and  protection 

Dredges  and  dredging 

Experimental  dikes 

Plant  and  miscellaneous 

Improving  harbors  and  tributaries,  except  Vickbuiv  Har- 
bor  

Improving  Vicksburg  Harbor 

Works  above  Cairo 


1713,211.77 

2,066,982.59 

018,877,971.87 

10,661,183.61 

8,297,649.66 

100,000.00 

b2, 222, 463. 81 

6,084,964.01 
682,980.98 
787,632.68 


129,761.79 

89,»17.23 

1,086,707.62 

373,669.89 
313,666.22 


187,742.66 
129,269.72 


Total  expended 

Balance  unexpended  June  80, 1906. , 
Unallotted 


44,864,080.88 


2,210,646.06 


Total  appropriated,  etc. 


1742.973.66 
2,176,779.82 
19,464,679.49 

11,084,808.60 

8,611.806.88 

100,000.00 

2,410,206.39 

6,214,218.73 
682.980.98 
787.682.68 


47,075.575.88 
1.612.140.42 
2,001,600.00 


60,689,216.30 


a  The  amount,  118,877,972.67,  reported  in  Annual  Report  for  1904  was  reduced  during  fiscal  year  by 
refundment  of  overpayment  of  70  cents  by  third  district  officer  in  allotment  for  Lower  Tensas  levee 
district. 

5  The  amount,  $2,222,464.96,  reported  in  Annual  Report  for  1904  was  reduced  during  fiscal  year  by 
refundment  of  overpayment  of  $1.14  by  third  district  oi&oer  in  allotment  for  plant 

[Appropriation  for  gauging  waters  of  the  Mississippi  River  and  its  tributaries.] 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 16,000.00 

June  10,  1872 6,000.00 

March  3,  1873 6,000.00 

June  23,  1874 6,000.00 

March  3,  1876 6,000.00 

Specific  appropriations  by  river  and  harbor  acts  of — 

August  14,  1876 5,000.00 

June  18,  1878 6,000.00 

March  3,  1879 6,000.00 

June  14,  1880 6,000.00 

March  3,  1881 6,000.00 

AugU8t2,  1882 6,000.00 
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Deficiency  act  of  March  12,  1884 

Specific  appropriations  by  river  and  karbor  acts  of— 

July  5,  1884 

AoffostS,  1886 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  Aagnst 

11    1888       ...   ........................ ....... 

Defiaencyactof  6ctoberi9,'i888.I...lII!-l..III."!I !!!!!!!!!!!!! 

Allotmentfi  from  permanent  indefinite  appropriation  made  b^  section  6 
of  river  and  harbor  act  of  August  11, 1888,  for  fiiscal  years,  viz: 

1890  ................. ...... 

1891  (less  ^,518.94'  withheld  in  CTnited  States  TretiauTy  under  ruling 
that  only  $6,000  can  be  expended  each  fiscal  year) 

1892 

1893 

1894 r 


1897 : 

1898 

1899 

1900 

1901 

1902 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  as  amended  by  section  9 
of  river  and  harbor  act  of  June  13,  190^2,  for  fiscal  years,  viz: 

1903 

1904 

1905 


$2,100.00 

5,000.00 
6,000.00 

8,700.00 
3,600.00 


9,000.00 

5, 181. 66 
5,100.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
6,000.00 
5,500.00 
6,000.00 
6,000.00 


9,100.00 
9,100.00 
9,100.00 


Total 182,481.66 

EXPENDED. 


Expenditures 

Unexpended  balances  reverted  to  Treasury. , 

Total 

Unexpended  lialance  June  30, 1906 


Total  appropriated,  etc. 


To  June  80, 
1904. 


1102,266.87 
8,369.21 


170,616.68 


During  year 

ending  June 

80,1906. 


19,749.99 
486.68 


10,186.67 


Total. 


9172,006.86 
8,796.79 


180,802.16* 
1,679.61 


182,481.66 


[Appropriation  for  waterway  from  Lockport,  111.,  to  St  Louis,  Mo.] 

Act  of  June  13,  1902  (river  and  harbor) $25,000.00 

Anumnt  transferred  from  -allotment  for  ''Survey  or  Illinois  and  Des 
Plaines  Rivers,  111.,"  as  reimbursement 1,093.40 


Total 26,093.40 

EXPENDED. 


To  June  80, 
1904. 


Durln/r  year 

enung 
June  80, 1906. 


Total. 


Expenditures , 

Unexpended  balance  June  80, 1906. 


$16,846  46 


16,428.64 


Total  appropriated,  etc. 


$22,276.09 
8,818.81 


26,098.40 
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[Appropriation  for  emergencies  in  river  and  harbor  works.] 

Allotments  from  appropriation  by  act  of  April  £S,  1904 — 

For  Wolf  River 18,000.00 

ForGileeBend,  MiBB 40,000.00 

48,000.00 
Expended  to  Jnne  30, 1905 48,000.00 

[Appropriation  for  examinations,  sorveys,  and  contingencies  of  rivers  and  harbors.] 

Allotments  from  appropriation  by  river  and  harbor  act  of  March  3, 1905, 

for  Ashport,  Tenn 485.00 

Unexpended  balance  June  30,  1905 485.00 

SBCRBTABY   MISSISBIPPI  BIVBR  COMMISSION. 

[Appropriations:  Improving  Hlssissippi  River;  gauging  waters  of  the  Mississippi  Biver  and  its  tribu- 
taries; waterway  from  Lockport,  III.,  to  St.  Louis,  Mo.] 


Appropriation  for  improving  Mississippi  River,  allotment  for— 

Mississippi 

River  Com- 

misrion. 

Surveys, 
gauges,  and 
observa- 
tions. 

Dredcesand 
dredging. 

Expended 

Total. 

Amount  expended  on  previous  proj- 
ects  

1288,110.74 
475,101.08 

9856,247.87 
923,292.27 

11,093.358.11 
4.351,569.99 

Amount  expended  on  present  proj- 
ect to  end  of  last  fiscal  year 

•2,907.046.55  af46,181.14 

Balance  unexpended  at  end  of  last 
fiscal  year 

2,887.97 
80,000.00 

22,648.06 
60,089.60 

176,067.75 
800,888.95 

201,088.78 

Amount   appropriated  or   allotted 
since  (net) 

390,373.45 

82,887.97 

82,682.56 

476,891.70 

591,462.28 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vlouif  moiith , ,^^, ,,--,- 

26,268.34 
8.496.45 

569,770.16 
4,285.01 

802.896.95 
10, 769. 27 

398,930.45 

Amount  expended  during  the  month . 

18,542.73 

29,761.79 

74,055.17 

818,656.22 

417,478.18 

* 

2,626.18 

8,627.89 

162,735.48 

173.989.05 

In  Treasury  United  States 

2,508.09 
118.09 

5,000.00 
8,627.89 

121.752.20 
40.963.28 

129,260.29 

44,728.76 

2,626.18 

8,627.89 

162.785.48 

173,989.06 

Outstanding  liabilities  at  end  of 
month 

418.11 

2,862.94 

23,228,72 
139.506.76 

26.009.77 
189.606.76 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

418.11 

2,862.94 

162.785.48 

165.516.68 

Balance  available  at  end  of  month. . . 

2,208.07 

6,264.45 

8.472.62 

Appropriation 

Mississippi 
River  audits 
tributaries. 

Appropriation 

for  waterway 

from  Lockport, 

Xll-.tosL 

Louis,  Mo. 

Grand  total. 

Amount  expended  on  previous  proie< 

Amount  expended  on  present  projec 

fiscal  year 

»ts 

11,096.868.11 

it  to  end  of  last 

01162,266.87 

115,846.45 

4,629,672.81 

Balance  unexpended  at  end  of  last  fii 
Amount  appropriated  or  allotted  sine 

ical  year 

2,766.06 
9,100.00 

9,158.66 
1,098.40 

218,006.41 

>A  (net) 

400.666.85 

11,866.06 

10,246.95 

618,575.26 

a  Experimental  dikes.  845.075.58;  patrol  of  the  MlBsissippi  River.  11,065.66. 

b  Amount  formeriy  reported  reduced  15  cents  refundment  of  overpayment  suspended  by  Auditor 
for  the  War  Department  on  voucher  No.  206.  November.  1904. 

c  Amount  formerly  reported  increased  81.57  in  Treasury  Settlement  No.  28720.  August  10, 1908,  with 
Choctaw,  Oklahoma  and  Gulf  Railroad  Company,  for  passenger  tmnqportation. 
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# 

Appropriation 
for  gauging 

waters  of  the 
Mississippi 

River  and  its 
tributaries. 

Appropriation 
for  waterway 
from  Lookport, 

111.,  to  St. 

Louis,  Ho. 

18,428.64 

Grand  total. 

Amonnt  expended  from  beginning  of  present  fiscal 
vear  to  end  of  previous  month 

$8,186.29 
1,613.70 

$413,496.38 

.Amovnt  expended  dnrtng  the  mopth^ 

20, 156. 43 

9,749.99 

•     6,428.64 

483,661.81 

Balance  tinexoenddd  at  end  of  month    

a  1,679. 61 

8,818.31 

179,4«6.K7 

In  Treasury  United  States 

1,100.00 
679.61 

1,093.40 
2,724.91 

131,453.59 

In  hand  . 

48, 033. 18 

1,679.61 

8,818.31 

179,486.87 

Outstanding  liabilities  at  end  of  month 

1,240.06 

17.06 

27,266.87 

Amount  covered  by  existing  contracU  at  end  of 
montb 

189, 606. 76 

1,240.08 

17.05 

166,778.63 

Balance  avstilable  at  end  of  month 

439.46 

8,801.26                   12  718  9.4 

«  Unexpended  balance  of  $486.68  pertaining  to  appropriation  for  fiscal  year  1904  reverts  to  Treasury, 
and  was  depcaited  on  October  8, 1904. 

WORKS  ABOVE  CAIRO. 

[Appropriation:  Improving  Mississippi  River.] 


1 

'     Protection 

'   near  Cairo.a 

Des  Moines 

Rapids  to  Ohio 

River. 

Total. 

Amount  expended  on  previous  prefects 

.inumnt  expended  on  present  project  to  end  of  last 
fiscal  year 

$60,000.00 

$687,632.63 

$737. 632. 53 

BaJanoe  unexpended  at  end  of  last  fiscal  year 

AinmiTit  annronriated  or  allotted  since  (net) ......... 

Afflonnt  expended  from  beginning  of  present  fiscal 
year  to  end  of  previous  month 

Aooant  expended  during  the  month 

,' 

Balance  nnexnended  at  end  of  month 

1                          1 

In  Treasury  United  States 

'                          1 

In  hand 

1 

1 

1 

1 

Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end  of 
month. 

• 

Balance  available  at  end  of  month 

1 

1 

1 

o  Includes  only  work  under  act  of  July  6, 1884. 
Eng.  1905 3 
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FIB8T  AND  SECOND  DlfiTTRICTS. 

{, Appropriations:  Improving  MUHinippi  River:  repairing  Government  levee  at  Walnut  Bend,  Ark.; 
emergencies  in  river  and  harbor  worlu.] 


Improving  MissisBippi  River,  allotment  for— ^ 

Surveys. 

Upper  St. 

Francis 

levee 

district. 

Lower  St 

Francis 

levee 

district. 

White  River 
levee  district. 

Reelfoot 

levee 
district. 

Upper  Yazoo 

levee 

district. 

Amount  expended  on  pres- 
ent project  to  end  of  last 
flfloai  vear. ...r.. .......... 

$113,965.67 

169,008.61 

9902,210.11 

11,359,711.28 

938,762,97 

91.260.199.51 

Balance  unexpended  at  end 
of  last  fiscal  year 

Amount    appropriated    or 
allotted  since  <net) 

207.54 
5,000.00 

991.49 
46,000.00 

49,716.89 
295,000.00 

16,023.32 
270,000.00 

1,237.03 
15,000.00 

46.152.24 
70,000.00 

6,207.54 

46,991.49 

344,716.89 

286,023.32 

16,237.03 

116,152.24 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

6,197.76 

16,115.47 
418. 8i 

211,046.23 
203.82 

50,844.56 
829.80 

16,236.17 

102,815.60 
41.34 

Amount  expended  during 
the  month 

Balance  unexpended  at  end 
of  month 

6,197.76 

16,649.33 

211,249.66 

51.174.36 

16,236.17 

102,856.94 

9.78 

29,442.16 

133,467.34 

234,848.96 

• 

1.86 

13,295.80 

In   Treasury  United 
States 

28,000.00 
1,442.16 

^tS9:S 

226,000.00 
9,848.96 

1 

9,000.00 

In  hand 

9.78 

1.86  1 

Outstanding  liabilities 
at  end  of  month 

9.78 

29.442.16 

133,467.34 

234,848.96 

1.86          13,295.») 

300.00 
24,666.00 

300.00 
104,964.80 

800.00 
179,688.20 

200.00 

Amount  covered  by  ex- 
isting contracts  at  end 
of  month 

24,865.00 

106,284.80 

180,488.20 

1 

200.00 

•  -1 

month  ^ ..-,...,.,.,  - 

9.78 

4,677.16 

28,182.54 

64,360.76 

1.86  '        13,096.80 

1 

Improving  Mississippi  River,  allotment  foi^ 

Plum  Point 
reach. 

Plant. 

At  Hick- 
man, Ky 

At  New 

Madrid, 

Mo. 

Canithers- 
vlUe,  Mo. 

Hqpefield 
Bend 

(preserva- 
tion of 

works  at). 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fiscal  year ^ 

of  last  fiscal  year 

15,195.313.63 

9991,649.73 

994,327.87 

9150,812.89 

974,821.02 

9228,942.11 

346.99 
100,000.00 

2,410.25 
61,469.27 

804.13 

1,687.11 
.     10,000.00 

178.98 

67.89 

Amount    appropriated    or 
allotted  since  (net) 

• 

120,000.00 

100,346.99 

68,879.62  {        804.13 

11,687.11 

178.98 

120.057.89 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

a  94, 778, 91 
6,148.26 

1 
1 

i 
49.140.23          ^.'i.fin 

101.09 

119,326.00 

Amount  expended  during 
the  month 

8,883.60 

661.60 

99,922.17 

63,028.83  1        27.'S.60 

101.09 

119,987.60 

= 

a  Amount  formerly  reported  reduced  98  on  account  of  error  In  footing  of  page  2,  voucher  179. 
November,  1904. 
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Improving  Mississippi  River,  allotment  for— 

Plum  Point 
reach. 

Plant. 

1 

At  Hick- 1    wi?57      Caruthers- 
man.Ky.'    ^^f™'      ville.  Mo. 

Hqpefield 

Bend 
(preserva- 
tion of 
works  at). 

70  00 

of  month 

424.82 

856.69 

528.68 

11.M7  11                 77M 

In   Treasury   United 
SUtes 

498.85 
661.84 

1 
10,000.00  ' 

In  hand 

424.82 

528.68        1,687.11  i           77.89               70.29 

424.82 

856.69 

528.68  1    11,687.11  j           77.89  |             70.29 

Outstanding  liabilities 
at  end  of  month 

207.41 
217.41 

86^.69 

1                      1 

70.29 

Amount  covered  by  ex- 
isting contracts  at  end 
of  month  .,--^-^-  -  ,-- 

1 

424.82 

865.69 

1 

70.29 

Balance  available  at  end  of 
month 

52K.63       ll.fi«7.  n  ,            77.  «9 

1 

Improving  Mississippi  River,  allotment  for— 


At  Mem-  I  At  Helena, 
phis,Tenn.       Ark. 


Improving , 
I  harbor  at 
Memphis,      Expended 
Tenn.        allotments. 


Total. 


(Wolf 
Rl 


Amount  expended  on  present  proj-  I 

ect  to  end  of  last  fiscal  year $44,622.10  9210, 158. 84    $14, 085. 41  a|2, 123, 878. 20  112, 861 . 864. 28 


iver). 


Balance  unexpended  at  end  of  last  i 
fiscal  year '         877. 90 

346.66 
10,000.00 

3,914.59 

124,468.01 
991,469.27 

Amount  appropriated  or  allotted  i 

Amount  expended  from  l>eginning 
of  preaent  fiscal  year  to  end  of 
previous  month 



1 

877.90 

10.846.66 

8,914.59 

1.115,922.28 

1 
1 
877. 90                  7  OR 

3,495.39 
66.71 

669,752.76 
10,767.49 

Amount     expended     during     the                      | 
month ' 

Balance    unexpended   at    end  of 
month 

877.90 

7.95 

3,561.10 

680,520.25 

1    10,388.71 

353.49 

, 

* 

435,402.03 

In  Treasury  United  States 

9,000.00 
1.838.71 

411,193.85 

In  hand 

353.49 

24,208.18 

10,338.71 

353.49 

435,402.03 

Outstanding  liabilities  at  end  of 
month 

2,738.89 

Amount   covered   by   existing 
contracts  at  end  of  month  .... 

309, 455. 41 

312, 188. 80 

Balance  available  at  end  of  month. . 

10, 338. 71 

353.49 

123, 213. 23 

- 

a  Pn'servation  of  works,  $54,867.89;  Walnut  Bend  levee,  preservation  of  work.s  at,  $28,200;  removal 
of  Nonconnah  rock,  $9,000;  dredges  and  dredging,  »8«8.097.12:  Columbus,  Ky..  $48,750;  improving  St. 
Francis  River  (Walnut  Bend  levee).  $76,000;  improving  harbor  at  Memphis,  Tenn.,  $1,425,088.77; 
improving  harbor  at  Memphis,  Tenn.  (Wolf  River),  $45,000;  dikes,  $54,924.42. 
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Repairing 
Government 
levee  at  Wal- 


;  nut  Bend,  Ark.  for  Wolf  River. 


Amount  expended  on  present  proj- 
nd  of '       " 


ect  to  end  of  last  fiscal  year. , 


Balance  unexpended  at  end  of  last 
flacal  year 

Amount  appropriated  or  allotted 
since  (net) 


Amount  expended  from  beginning 
of  present  fiscal  year  to  end  or 
previous  month 

Amount  expended  during  the 
month 


Balance    unexpended    at    end    of 
month 


In  Treajiury  United  States  . 
In  hand 


Outstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing 
contracts  at  end  of  month 


Balance  available  at  end  of  mouth.. 


$6,010. '28 


84,089.72 


84,989.72 


69,470.20 
12,958.58 


82,428.78 


2,560.94 


2,560.94 


2,560.94 


560.94 


of  rivers  and 
harbors. 


$8,000.00 


560.94 


2,000.00  I 


8,000.00 


8,000.00 


8,000.00 


-I      $12,866,874.5(> 


9485.00  , 


485.00 


485.00  I 


460.00 
25.00 


485.00  ' 


485.00 


209,  442. 7S 
999,9.>4.27 


1,209.397.00 


747,222.96 
23,726.07 


770,949.03 


438, 447. 97 


411,653.85 
26,794.12 


438,447.97 


3,294.33 
309,455.41 


125,698.23 


THIRD  DISTRICT. 
[Appropriation:  Improving  Mississippi  River.] 


Amount  expended  on  present  project  to 
end  of  last  fiscal  year 


Improving  Mississippi  River,  allotment  for— 

finrvovfl        Lower  Yazoo  I  Upper  Tensas  i    Ashbrook 
ourveys.       levee  district,    levee  district,  i       Neck. 


$93,371.27 


'  Balance  unexpended  at  end  of  la.«it  fiscal 


year., 


Amount  appropriated  or  alloted  since 
(net) 


Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month ' 

Amount  expended  during  the  month 


.60 
5,000.00 


$3,467,255.31       $4,495,420.20        $652,178.11 


44,987.08 
218,532.28 


17,237.60 
I 
832,  .500. 00  I 


263,519.36 


349,737.60 


I 


5,000.33  I 


125,206.50  I 
1,799.95  I 


220,425.35  i 
4,067.52 


5,000.33  I  127,006.45  |  224,492.87  i 


Balance  available  at  end  of  month . 


1^.512.91 


109.244.73 


15.01 


15.01 


14.33 
.25 


14. 5S 


ance  unexpended  at  end  of  month  . . . 

.27 

136,512.91 

125,244.73  , 

.4:5 

In  TroAsurv  United  States 

136,512.91 

124,500.00             

In  liAnd         ••.•.••••••- -•• 

.27    .. 

744.73  > 

.  i;^ 

.27 

136,512.91 

125,244.73  1 

.43 

Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts 

at  end  of  month 

.27 

2,000.00 

2,500.00 
1.^. /inn.  no 

.43 

.27  1 

2.000.00 

16.000.00 

.43 
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Improving  Mississippi  River,  allotment  for— 


Lake  Provi- 
dence reach. 


Repaii>  to 
revetment  at 
Lake  Provi- 
dence and  gen- 
I    eral  repairs, 
Including  qoar 
rying  of  stone. 


Plant. 


Amoant  expended  on  present  project  to 
end  of  last  fl!«cal  year !    $3,830,582.87,    t2l?9,331.74    ,      t977,9CM.12 


Balance  unexpended  at  end  of  last  fiscal 
yeftr                      ....  .....  ............. 

38. 75 

1,768.26    .. 

33,446.33 

Amount  appropriated  or  allotted  since 
(net)  .  .             

$67,000.00 

(121,699.95 

38.75 

1.768.26 

67.000.00 

55,146.28 

Amount  expended   from   beginning  of  ' 
present  fiscal  year  to  end  of  previous 
month 

Avnount  expended  during  the  month 

38.35 

531.92  , 
66.50  ' 

40,094.09 
1,553.94 

52,247.16 
2, 108. 24 

38.35 

598.42 

ft  41, 648. 03 

M,  355. 40 

Balance  unexpended  at  end  of  month  ... 

.40 

1,169.84  , 

25.361.97 

790.88 

In  Treasury  United  States 

1,169.84 

22,000.00 
3,351.U7 

285. 85 

In  hand           .  ■.-.  .,-.-,-,--,-.r 

.40 

505. 03 

.40 

1.169.84  ! 

26,351.97 

790.  H8 

Ontstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts 

to  end  of  month 


.40 


.40 


Balance  available  at  end  of  month. 


50.00  t 


1,500.00 


50.00 


1,500.00 


79D.88 


1,119.84 


23,851.97 


Improving  Mississippi  River,  allotment  for— 


;  Greenville  Longwood,  Lake  Boli- ,  Expended  i 
Miss.      I      Miss.      •  ver  front.  '  allotments. 


ToUl. 


Amount  expended  on  present  project 
to  end  of  last  fiscal  year $917,372.75 


I 


$151,773.57  1*11628,980.98  $15,484,170.92 


Balance  unexpended  at  end  of  last  fls-                                                           | 
calyear 180.32  

Amountappropriated  or  allotted  since 
(net> ■ $186,000.00      50,000.00   . 


97,673.96 
879,732.28 


180.82 

186,000.00 

50,000.00 

'        977,406.18 

Amount  expended  from  beginninff  of 
present  fiscal  year  to  end  of  previous 
month .      ... 

179.21 
.94 

146,790.43 

1 
1        590.627  67 

Amount  expended  during  the  month. 

1 9,597.34 

180. 15 

146,790.43 

'        600, 125. 01 

Balance  unexpended  at  end  of  month . 

.17 

88,209.57 

60,000.00 

377,281.17 

In  Treasury  United  States 

86,000.00 
3,209.57 

60,000.00 

369,468.60 

In  hand 

.17 

1            7  812  57 

.17 

38,209.57 

60,000.00 

377,281.17 

Outstanding  liabilitieB  at  end  of 
month 

.17 

100.00 

6,942.15 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

,          13, 500. 00 

.17 

100.00 

20  442.15 

Balance  available  at  end  of  month 

38,109.57 

50,000.00 

356,839.02 

a  Includes  $129.50  proceeds  of  sales  of  engineer  property  deposited  May  19, 1905.  under  the  provisions 
of  section  5  of  river  and  harbor  act  of  June  13, 1902;  allotment  approved  by  the  Assistant  Secretary  of 
War  June  1,1905. 

frSuireys,  $251.80;  Ashbrook  Neck,  $3,686.87;  lAke  Providence  reach.  $33,120.29;  Greenville,  Miss., 
$4,690.07. 

«ImproTing  harbor  at  Vicksburg,  Miss.,  $442,724.77;  Delta  Point,  La.,  $186,256.21. 
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FOURTH   DJSTRJCT. 


[Appropriations:  Improving  MUsiasippi  River;  improving  harbor  of  Natohex  and  Vidalia,  Mlas.  and 
La.:  improving  harbor  of  New  Orleans,  La.;  improving  Atchafalaya  and  R^  rivers,  I^.;  emergen- 
cies in  river  and  harbor  works.] 


Amount  expended  on  present  project 
to  end  of  last  fiscal  year 


Improving  Mississippi  River,  allotment  for- 


Jl^®r«/i'  Lower  Ten-  |  Atchafalaya 
^niS^^       Has  levee  levee 

^51      I     ^^^^''''     I     ^^^^'l^^- 


$101,066.11 


Balance  unexpended  at  end  of  last 
fiscal  year 

Amount  appropriated  or  allotted 
since  (net) 


Amount  expended  from  beginning 
of  present  fl.scal  year  to  end  of  pre- 
vious month 

Amount  expended  during  the  month . 


Balance  unexpended  atend  of  month. 


12,644,953.11   n,452,32L76 


Lafourche    Barataria 

levee  levee 

district.        district. 


9585,427.41  '  9345,471.89 


1,081.08 
5.000.00 


38,095.83 
196,000.00 


6,061.03        228,095.83 


52,787.90 
70,000.00 


122,787.90 


5,68L72 
12.25 


5,598.97 


In  Treasury  United  States., 
In  hand  


Outstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing  con- 
tracts at  end  of  month 


Balance  available  at  end  of  month  . . 


487.06 


487.06 


487.06 


148.00 


148.00 


0.06 


19,961.80 
801.28  ' 


67,009.95 
398.94 


11,056.51 
55,000.00 


9,260.98 
30,000.00 


66,066.51  '      89.260.98 


37,903.86 
3,148.89 


20,263.03 


207,832.80 


206,500.00 
1,382.80 


207,832.80 


297.41 


67,406.89 


55,379.01 


48,000.00 
7,379.01 


56,379.01 


6,606.78 


41,052.75 


25.003.76 


20,000.00 
5,003.76 


25,003.76 


2,838.59 


297.41 


6,606.78 


207,536.39  48,772.23 


2,888.59 


22,165.17 


22,681.43 
240.00 


22,921.43 


16,389.55 


15,000.00 
1,839.55 


16,839.55 


Improving  Mississippi  River,  allotment  for— - 


Pontchar- 

train  levee 

district. 


Amount  expended  on  present  project  I 
to  end  of  la.9t  fiscal  year 91,266,801.36 


Balance  unexpended  at  end  of  last 

fiscal  year 39,033.12 

Amount    appropriated    or  allotted  , 

since  (net) I     150,000.00 


Lake 
Boigne 
levee  dis- 
trict. 


Kempe 
Bondurant.,  Bend  revet- 
ment. 


9315,809.14 


1,885.99 
30,000.00 


189.083.12       31.885.99 


Amount  expended  from  beginning  ! 
of  present  fiscal  year  to  end  of  pre- 
vious month ' 

Amount  expended  during  the  month . 


86,914.63 
217. 17 


I- 


87,131.80 


Balance  unexpended  at  end  of  mon  th . '      1 01 ,  901 .  32 


In  Treasury  United  States. 
In  hand 


Outstanding  liabilities  at  end  of  I 
month , 

Amount  covered  by  existing  con- 
tracts at  end  of  month ' 


91,500.00 
10,401.32 


101,901.32 


85,700.48 


I 


85, 700. 48 


Balance  available  at  end  of  month  . . 


16,200.84 


15,715.25 
221.02 


935.000.00      9480,994.80 


Plant. 


9251.954.40 


3,000.00 


3.005.20         44,956.15 
170,000.00  ,   a  39, 018. 80 


3,000.00  I      173,005.20 


83.974.95 


3,000.00  , 


81,478.91 
179.00 


15.936.27  ,      3,000.00 


81,657.91 


15,949.72  I j        91.347.29 


15,000.00  !. 
949.72    . 


J 


89,990.01 
1,857.-28 


15,949.72  1 1        91,347.29 


15,949.72  I.... 


2,172.83 
469.00 


2,631.83 


88,716.46 


78,041.22 
2,322.13 


80,363.35 


3,611.60 


518.25 
8,093.35 


3. 611.  GO 


2,524.89 
666.00 


3,080.89 


580.71 


a  Includes  9228.25,  pnx'eeds  of  sales  of  condemned  Engineer  property  under  the  provisions  of  section 
6  of  river  and  harbor  act  of  June  13, 1902;  allotment  approvtKl  by  the  Assistant  Secretary  of  War  June 
1.1906. 
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Improving  MlaBisaippl  Rlyer.  allotment  for— 


Natchez 
and 


Atchafa- 


yi25!i:  I  oSS^o.    >^  "1 


La. 


Red  riverB, 
La. 


Bzpended  ! 
allotments. 


Totol. 


Amount  expended  on  present  project 
to  end  of  last  fiscal  year I|331,349.64  $107,585.67     $12,991.14    a  $186,506. 99 

Balance  unexpended  at  end  of  last 
flacal  year. 


Amount    appropriated    or  allotted 
fifnce  (net) 


650.86 


650.86 


Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre-- 
rioos  month 

Amount  expended  during  the  month. 


177.75 
472.61 


650.36 


6,164.83 


6.164.83 


627.92 
481.29 


2,008.86 
1,000.00 


I 


8,008.86 


2,766.67 
242.19  I 


1,109.21 


Balance  unexpended  at  endof  month . ' |     5, 055. 12 


In  Treasury  United  States. 
In  hand 


Outstanding  liabilities  at  end  of 
month 

Amount  covered  by  exl^ng  con- 
tracts at  end  of  month 


Balance  available  at  end  of  month  . 


6,066.12 


6,056.12 


2,526.84 
2,628.28 


3,008.86 


18.067.723.42 


204,986.26 
748,018.80 


963,006.06 


421,861.11 
8,286.72 


490,097.83 


522,907.2.H 


486,508.26 
36,898.97 


522,907.23 


6,066.12 


7,669.97 
98,689.13 


106, 369. 10 


416,548.13 


Emergencies 

in  river  and 

harbor  works 

for  Giles  Bend, 

Miss. 

Expended  ap- 
propriations. 

Grand  total. 

Amount  expended  on  present  project  to  end  of  last 
fiscal  year 

^  $2. 268, 601. 30 

910,331,324.72 

Balance  unexpended  at  end  of  last  fiscal  year 

204. 986. 26 

Amount  appropriated  or  allotted  since  (net) 

$40,000.00 

788,018.80 

40,000.00 

998,005.06 

Amount  expended  from  beginning  of  present  fiscal 
year  to  end  of  previous  month 

40.000.00 

461,861.11 
8,236.72 

Amount  expended  during  the  month 

40,000.00 

470,097.83 

Balance  unexpended  at  end  of  month 

622,907.23 

In  Treasury  United  States 

486,608.26 
36.398.97 

In  hand 

622, 907. 23 

Outstanding  liabilities  at  end  of  month 

7,669.97 

Amount  covered  by  existing  contracts  at  end  of 
month 

98, 689. 18 

106,359.10 

Balance  available  at  end  of  month 

416,548.13 

a  Preservation  of  works,  8134,000;  dredges  and  dredging,  $2,506.99 

ft  Improving  harbors  at  Natchez  and  Vidalia,  Miss,  and  La.,  $282,252.04;  improving  harbor  at  New 
Orleaxis,  La.,  8979,689.86;  improving  Atchafalaya  and  Red  rivers,  La.,  81,001,709.40. 
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PliATE  AND  LIST  OF  APPENDIXES  ACX^OMPANYING  THE  ANNUAL  REPORT  OP  THE  MISSISSIPPI 
RIV'^ER  COMMISSION   FOR  THE  FISCAL  YEAR  ENDING   JUNE  30,  1905. 


Plate  A. — Map  of  the  St.  Francis  Basin  , 

Appendix  A, 

Report  of  Commission  on  14-foot  waterway,  Grafton,  111.,  to  St.  Louis,  Mo.  (2 

plates  )a 41 

Aa. — Report  of  Assistant  Engineer  F.  B.  Maltby (a) 

Appendix  B, 

Report  of  Assistant  Engineer  A.  T.  Morrow  on  resalts  of  hydrographic  survey. 
Fort  St.  Philip  to  Head  of  Passes,  1903-4  (3  plates) 41 

Appendix  a 

Official  information  furnished  by  officers  of  the  various  levee  oiganizations  below 
Cairo 46 

Appendix  1. 

Report  of  Capt.  Wm.  B.  Ladue,  Corps  of  Engineers,  U.  S.  Army,  secretary  Mis- 
sissippi River  Commission,  on  works  in  his  chaige  ( 53  platesj 55 

1  A, — Laws  affecting  the  Mississippi  River  Commission,  July  1, 1904,  to  June 

30,1905 73 

1  B. — Report  of  Assistant  Engineer  W.  G.  Comber  on  survey  of  the  Atcha- 

mlaya  River 78 

1  C. — Report  of  Junior  Engineer  E.  L.  Harman  on  adjustment  of  precise- 
level  loop  north  of  Brainerd,  Minn 80 

1  D. — Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  discharge  obser- 
vations, etc 86 

1  E. — Report  of  Assistant  Engineer  Wm.  Gerig  on  dredging  operations  below 

Cairo 128 

Appendix  S. 

Report  of  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  U.  S.  Army,  on  opera- 
tions in  First  and  Second  districts  (29  plates)  - 152 

;?. 4.— Report  of  Assistant  Engineer  A.  J.  Nolty  on  channel   work,  First 

district 167 

Si  B. — Report  of  Assistant  Engineer  W.  M.  Rees  on  channel  work,  Second 

district 172 

A?  C. — Report  of  A^istant  Engineer  A.  J.  Nolty  on  plant 180 

;?  />. —Report  of  Junior  Engineer  D.  M.  Brock  on  levees.  Upper  St.  Francis 

and  Reelfoot  districts 186 

i^  E. — Report  of  Assistant  Engineer  M.  Gardner  on  levees.  Lower  St.  Francis, 

Upper  Yazoo  and  White  River  districts 189 

^  F. — Report  of  Junior  Engineer  L.  L.  Griffith  on  surveys 194 

Appendijc  3.  ^ 

Report  of  Capt.  Geo.  M.  Hoffman,  Corps  of  Engineers,  U.  S.  Army,  on  opera- 
tions in  Third  district  (15  plates) : 197 

S  ^.—Report  of  Assistant  Engineer  Arthur  Hider  on  bank  revetment 211 


S  B. — Report  of  Junior  Engineer  L.  Y.  Kerr  on  surveys 225 

^^eport  of  Assistant  Engineer  E.  C.  Tol  linger  on  levees.  Lower  Yazoo 
district , 229 


3  D. — Report  of  Assistant  Engineer  A.  M.  Todd  on  levees.  Upper  Tensas 

district 240 

a  Not  printed. 
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Appendix  4- 

Page. 
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Appendix  A. 

Report  of  Mississippi  River  Commisrion,  on  14-foot  Waterway  Graiton  to  St. 

Louis. 

Xote. — This  report  is  not  printed  with  the  report  of  the  Mississippi  River  Commis- 
sion for  1905,  but  will  l)e  submitted  to  Congress  in  the  usual  way  ana  printed  in  docu- 
ment form  according  to  custom  after  review  and  report  by  the  Board  of  Engineers 
for  Rivers  and  Harbors. 


Appendix  B. 

Report  of  Assistant  Engineer  A.  T.  Morrow,  on  Results  op  Hydrooraphic 
Survey,  Fobt  St.  Philip  to  Head  op  Passes,  1903-4. 

St.  Louis,  Mo.,  February  7 ^  1905. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  comparison  of 
surveys  of  the  Mississippi  River  between  Fort  St.  Philip  and  the  Head  of  the  Paases. 

The  princJijal  surveys  used  in  these  comparisons  were  the  general  survey  by  the 
Mississippi  River  Commission  made  in  November,  1893,  and  a  special  survey  made 
by  the  Mississippi  River  Commission  in  December,  1903,  and  January,  1904.  To 
these  were  addea  cross  sections  from  a  special  survey  of  about  2  miles  of  river  in  the 
vicinity  of  Cubits  Gap  made  in  December,  1883,  by  Assistant  Engineer  C.  Donovan; 
afeo  channel-line  soundings  made  by  the  Coast  Survey,  mostly  in  1872  (from  Coast 
Survey  chart  194),  and  a  few  channel-line  depths  from  a  survey  made  in  1838  by 
Andrew  Talcott.  The  locations  of  the  mattress  sills  about  the  Head  of  the  Pass  were 
transferred  from  a  map  in  the  Chief  of  Engineer's  Report  of  1901. 

The  results  of  the  surveys  of  1893  and  1903-4  were  platted  on  a  scale  of  1: 10,000. 
Each  section  of  the  survey  of  1893  was  compared  with  the  nearest  corresponding 
section  of  the  survey  of  1903-4.  When  the  positions  of  these  sections  did  not  corre- 
spotid,  the  position  of  the  section  for  comparison  was  assumed  to  be  between  the  two 
hnes  and  the  soundings  were  projected  on  this  assumed  section,  care  being  taken  to 
project  the  soundings  near  the  banks  in  lines  parallel  to  the  adjacent  shore  line. 

These  cross  sections  were  platted  on  a  horizontal  scale  of  1: 10,000  and  a  vertical 
scale  of  1:240,  and  have  been  compared  in  widths,  maximum  depths,  and  areas. 

In  the  vicinity  of  Cubits  Gap  14  sections,  from  the  survey  of  1883  above  mentioned, 
were  similarly  platted  and  compared. 

For  the  purpose  of  illustrating  more  clearly  the  changes  that  have  taken  place  in 
the  different  localities,  groups  of  consecutive  sections  embracing  from  three  to  ten 
sections  each  have  been  selected  and  combined  into  composite  sections. 

A  profile  has  been  made  showing  maximum  depths  on  the  several  sections.  To 
this  nave  been  added  depths  on  channel  line  from  Coast  Survey  chart  No.  194  and 
the  maximum  depths  on  the  sounding  lines  of  1883  and  1838. 

I  have  not  attempted  to  compare  elevations  along  the  top  of  the  right  bank  of  the 
river,  for  the  reasons  that  between  Fort  Jackson  and  The  Jump  the  dirt  has  been 
largely  removed  from  the  bank  to  build  levees,  and  below  The  Jump,  in  1893,  the 
hanks  were  so  much  covered  with  drift  from  the  great  tidal  wave  of  that  year  that 
no  very  good  top  of  bank  elevations  were  obtained.  However,  comparisons  of  ele- 
vations of  top  of  left  bank  were  made  (surveys  of  1893  and  1903-4)  at  120  different 
points,  about  equally  distributed  between  Fort  St.  Philip  and  the  Head  of  the  Passes, 
with  the  following  results:  Fifty  points  between  Fort  St.  Philip  and  Baptiste  Collets 
Canal  show  an  average  increase  of  elevation  of  0.29  of  a  foot;  comparison  of  50  points 
between  Baptiste  Collets  Canal  and  Cubits  Gap  gives  an  increase  of  0.35  of  a  foot;  2o 
points  below  Cubits  Gap  show^  an  increase  of  0.75  of  a  foot;  for  the  entire  stretch  the 
i20  pointB  Bhow  an  average  increase  of  0  4  of  a  foot. 

Digitized  by  CjOOQ IC 


42     KEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  width  of  the  river  was  compared  on  121  croas  sections,  showing  a  decrease  of 
9  feet.  Both  surveys  were  made  in  the  season  of  low  water,  but  the  stage  was  about 
half  a  foot  lower  at  the  time  of  the  last  survey,  which  may  account  for  the  difference 
in  width. 

While  at  some  points  there  have  been  noticeable  changes  in  the  banks,  I  think, 
on  the  whole,  it  is  safe  to  say  that  there  has  practically  been  no  change  in  the  width 
of  the  river. 

Comparing  the  maximum  depths  on  121  cross  sections  (surveys  of  1893  and  1903-4), 
there  has  b^n  a  decrease  on  tne  average  of  9.2  feet,  or  10.8  per  cent. 

Comparing  the  maximum  (lex)ths  on  the  cross  sections  of  1893  with  depths  meas- 
ured at  the  same  points  to  the  profile  of  the  channel  line  taken  from  the  Coast 
Survey  chart,  mostly  from  surveys  of  1872,  gives  an  average  difference  of  only  one- 
tenth  of  a  foot. 

In  a  like  manner,  by  comparing  average  maximum  depths  on  a  stretch  of  about  2 
miles,  in  the  vicinity  of  Cubits  (lap,  where  we  have  three  surveys,  we  get  the  follow- 
ing changes:  From  1883  to  1893  an  increase  of  4.1  feet,  and' from  1893  to  1903  a 
decrease  of  7.9  feet. 

Comparing  the  areas  of  cross  sections  (surveys  of  1893  and  1903-4)  on  the  whole 
stretch  of  river  from  Fort  St.  Philip  to  the  Head  of  the  Passes  we  have  a  decrease  in 
the  average  area  of  6.2  i)er  cent.  On  the  2-mile  stretch  in  the  vicinity  of  Cubits  Gap, 
where  the  cross  sections  of  three  surveys  were  measured,  we  have  from  1883  to  1893 
an  increase  in  average  area  of  4  per  cent,  and  between  1^93  and  1903  a  decrease  of 
8.6  per  cent. 

The  latest  surveys  show  that  Cubits  Gap  is  rapidly  filling  up,  mostly  by  the  forma- 
tion of  bars  on  the  upper  side. 

On  account  of  lack  of  data  in  the  earlier  surveys,  only  a  few  sections  were  com- 
pared in  the  Passes,  sufficient  only  to  indicate  the  changes  that  have  taken  place. 
The  few  comparisons  made  give  the  following  results: 

Pass  a  liOutre  has  filled  up  8.3  per  cent  and  has  cut  away  70  meters  on  the  right 
bank,  while  the  maximum  depths  have  changed  but  little. 

South  Pass  has  increased  in  average  maximum  depth  by  12.4  feet,  and  in  average 
area  of  cross  section  by  26.5  per  cent. 

Southwest  Pass  increased  m  average  maximum  depth  by  11.5  feet,  and  decreased 
in  average  area  of  cross  section  by  1.1  per  cent. 

On  the  Coast  Survey  chart,  on  the  Mississippi  River  Commission  maps,  and  on  the 
plat  of  the  Donovan  survey  of  1883  the  bottom  is  given  as  sand  in  the  main  bed  of 
the  stream  and  mud  at  points  near  shore.  The  survejr  of  1903-4  shows  mud  bottom 
over  nearly  the  whole  oed  of  the  river,  sand  appearing  at  a  few  points  only,  near 
Fort  St.  Philip  and  in  the  Head  of  South  Pass. 

This  change  in  the  character  of  the  bottom  and  the  large  amount  of  recent  sedi- 
mentary deposits  seem  to  be  the  most  important  features  brought  out  by  these 
comparisons. 

A  search  for  the  causes  of  these  changes  leads  to  a  comparison  of  the  floods  in  the 
Mississippi  and  its  tributaries  during  the  years  closely  preceding  the  times  of  the 
surveys. 

An  examination  of  the  hydrograph  shows  that  the  four  successive  years  inmiedi- 
ately  preceding  the  survey  of  1893  were  years  of  high  water  on  the  lower  Mississippi; 
that  auring  this  same  period  there  were  comparatively  few  great  floods  on  the  Mis- 
souri River,  and  that  a  lai^e  part  of  such  flood  waters  as  did  come  from  the  Missouri 
River  reached  the  lower  Mississippi  at  times  of  high  water. 

During  the  four  years  immediately  preceding  the  survey  of  190^-4  there  was  only 
one  period  of  extreme  high  water  on  the  lower  Mississippi,  while  there  was  during 
the  last  two  years  of  that  i)eriod  a  series  of  extensive  floods  in  the  Missouri  River 
from  which  the  waters  mostly  reached  the  lower  Mississippi  on  a  falling  stage  or  at 
comparatively  low  water. 

The  changes  in  the  Passes  are  probably  due,  in  part  at  least,  to  the  mattress  sill 
placed  across  the  head  of  Pass  a  Loutre  in  1900. 

Respectfully  submitted. 

A.  T.  Morrow, 


Capt.  Wm.  B.  Ladue, 

Corps  of  Engineers. 


Assistant  Ertgineer 
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('omjHirison  of  cross-section  elemeniSy  Cubits  Gap  and  Passes, 

SURVEYS  OF  1898  AND  1903-4. 

[At  low  water.    The  low- water  plane  used  in  these  tables  is  0.4  foot  helow  mean  Gulf  leyel.] 


Number  of  section. 

Width  of  cro« 
section. 

Area  of  croos 
section. 

Maximu 
at  low 

1898. 

56.0 
46.0 
19.0 
12.0 

m  depth 
water. 

1898. 

1903-4. 

1898. 

&l.feet. 
44.500 
49,500 
49,600 
58,400 

1903-4. 

1903-4. 

(iibltMGap: 

J^et. 
8,780 
6,052 
6,348 

7,841 

Feet. 
8,494 
4.008 
4,692 
6,709 

89,000 
82,800 
27,500 

Feet. 
69  0 

•> 

47  0 

3 

12  0 

4 

10.0 

Total 

28,021 
6,756 

17,898 
4,474 

197,000 
49.250 

142,000 
35,500 

181.0 
32.8 

18^  0 

A  VfTHgf 

34  5 

Pass  a  Loutre: 

1 

8,258 
8,100 
3.018 

3,432 
3,836 
3,060 

102,100 
98,700 
99,500 

91,700 
93,600 
90,600 

66.0 
60.0 
71.0 

63  5 

2 

64  0 

3 

66  5 

Total 

9.376 
3,126 

9,818 
^       8.608 

300,800 
100.100 

275,800 
91,933 

197.0 
65.7 

194  0 

Average       

64  7 

South  Pais: 

1 

640 
830 
810 
807 

623 
797 
830 
820 

16,400 
17,200 
18,700 
14.700 

20.300 
19,700 
19.600 
18,800 

41.4 
31.0 
31.0 
33.0 

51  5 

2 

46  0 

3 

44  5 

4 

46  0 

Total 

3,087 
772 

8,070 
768 

62,000 
15,500 

78.400 
19.600 

136.4 
34.1 

44.0 
64.0 
60.0 
66.0 

186  0 

A  verage  .                       ,  -  - 

46  5 

Southwest  Pass: 

1 

2,067 

1,778 

1,68:^ 

1,608 

2,011 
1,718 
1,640 
1,575 

74,600 
71,900 
71,100 
68,000 

72,000 
70,200 
72.400 
67,700 

62  0 

2 

68  0 

3 

72  0 

4:::: :: :. 

68  0 

Tota' 

Average 

7,136 
1,784 

6,939 
1,735 

285,500 
71,376 

282,300 
70,676 

224.0 
56.0 

270.0 
67.5 

Comparison  of  cross-section  elements  in  the  vicinity  of  Cubits  Gap^  La. 

SURVEYS  OF  1883,  1893,  AND  1908-4. 

[At  low  water.    The  low-water  plane  used  in  these  tables  is  0.4  foot  below  mean  Oulf  level.] 


Number  of  section. 

Width  of  cross  section. 

Area  of  cross  section. 

Maximum  depths  at 
low  water. 

1888. 

1893. 

1903-4. 

1883. 

1898. 

190a-4. 

1883. 

1893. 

190a-4. 

96 

F^et. 
3,914 
3,953 
3,968 
3,963 
4,016 
4,176 
4,282 
4,216 
4,176 
4,226 
4,272 
4,337 
4,416 
4,409 

Feet. 
3,806 
3.846 
3,896 
8,871 
3,937 
4,127 
4,183 
4,216 
4,066 
4,144 
4,144 
4,239 
4,416 
4,396 

Feet. 
3,789 
3,846 
3,846 
3,881 
3,924 
4,019 
4.068 
4,117 
4,094 
4,046 
4,086 
4,173 
4.262 
4,331 

169,700 
164,500 
167,900 
166,000 
168,200 
162,300 
161,400 
152.700 
149.900 
145,900 
152, 100 
149,000 
148,000 

1d%> 

188,600 
182,200 
181,600 
179.800 
168.000 
167,000 
163,100 
144.300 
142,300 
149.500 
158,400 
161,500 
162,600 

169.600 
153,800 
168,500 
162,500 
166,300 
168,000 
167,600 
152.000 
140.800 
186,000 
144,600 
143,200 
145,600 

Feet. 
66.5 
64.6 
64.6 
69.5 
69.6 
65.6 
64.5 
50.5 
49.5 
51.5 
61.6 
50.5 
49.5 
50.5 

Fset. 
73.0 
68.0 
66.0 
63.0 
64,0 
50.0 
50.0 
70.0 
57.0 
64.0 
62.0 
64.0 
64.0 
65.0 

Feet. 
63.5 

96 

60.5 

97 

58.5 

98 

99 

57.0 
54.0 

100 

55.0 

101 

55.0 

102 

64.0 

103     

48.6 

104 

46.5 

105 

106 

44.0 
45.0 

107               

44.5 

1(KJ 

46.0 

Total 

Average 

58.288 
4,168 

57,307 
4,098 

56,468 
4,083 

2,225,600 
168,971 

2,314,100 
166,293 

2,115,400 
151,100 

778.0 
56.6 

860.0 
61.4 

731.0 
62.2 

Digitized  by  CjOOQ IC 


44 


REPORT    OF   THK    CHIEF   OF    ENGINEERS,   U.   S.   ARMY. 


Comparison  of  cross-section  elements.  Fort  St.  Philip^  La.,  to  Head  of  Passefi,  La, 

SURVEYS  OF  189S  AND  1903-J. 
[At  low  water.    The  low-water  plane  used  in  these  tables  \»  0.4  kM>t  below  mean  Gulf  level.] 


Number  of  section. 


1  . 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
82. 
83. 
84. 
35. 
36. 
87. 
38. 
89. 
40. 
41  . 
42. 
43. 
44  . 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
63. 
64  . 
55 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71  . 
72. 
73. 
74. 
75. 


Width  of  cross 
section. 


1893. 


1903-4. 


Areaofcro^section.  ■  ^Sfj^^.^te?."^ 


1893. 


I^ct. 

Feet. 

Sq./eet. 

2, 310 

2. 369 

180,900 

2,395 

2,128 

179,200 

2,2a') 

2,254 

179, 100 

2,100 

2,165 

181,500 

2,028 

2,067 

206.600 

2,0J*0 

2,100 

198,800 

2,119 

2,100 

220,200 

2,119 

2,067 

224.300 

2,018 

2,018 

181,800 

2,310 

2,205 

193,000 

2,369 

2.477 

177,400 

2.506 

2.652 

179.400 

2,716 

2,756 

177,700 

2.887 

2.887 

177,000 

2,848 

2,880 

179,100 

2,831 

2,8.^ 

164,400 

2,782 

2,822 

163,800 

2,667 

2,716 

160,400 

2.638 

2,668 

156,700 

2,664 

2,658 

162,900 

2,543 

2,625 

147,800 

2,526 

2,643 

141,100 

2,526 

2,539 

140,600 

2,692 

2,579 

146,400 

2,487 

2,686 

148,700 

2,620 

2,669 

148,400 

2,606 

2.636 

149,400 

2,477 

2,610 

144,500 

2,421 

2,438 

146,400 

2,388 

2,421 

146,200 

2,477 

2,396 

141, 700 

2,444 

2,41X5 

141,600 

2,477 

2,477 

146,700 

2,444 

2,603 

131,300 

2,480 

2,  480 

i:}3,900 

2,480 

2,480 

136,000 

2,411 

2,461 

139,900 

2,477 

2,643 

135,200 

2,480 

2,546 

137,500 

2,421 

2,428 

142,400 

2,641 

2,707 

146,800 

2,716 

2,815 

161,900 

2,762 

2.796 

166,400 

2,756 

2,789 

168,600 

2.677 

2,748 

166,  lot) 

2,579 

2,579 

169, 100 

2,493 

2,649 

162,300 

2,3?2 

2,406 

163,000 

2,382 

2,421 

161,800 

2, 652 

2,626 

16(5, 600 

2. 569 

2,668 

16<i,600 

2,651 

2,674 

164.800 

2,700 

2,716 

172,000 

2,880 

2,8M 

174,500 

3.150 

3,061 

179,200 

2,887 

2,887 

170,000 

2,822 

2,871 

163,800 

2,733 

2,756 

168,900 

2,674 

2,664 

149,800 

2,690 

2,641 

1M.900 

2,674 

2,697 

168.800 

2,(V41 

2,730 

150,800 

2,  .'S8.'i 

2,686 

148.800 

2, 510 

2,610 

150. 300 

2,533 

2,477 

164.600 

2,438 

2,470 

160,000 

2,306 

2, 349 

164.800 

2,339 

2,297 

166,400 

2,339 

2,306 

153,100 

2,388 

2,379 

164.200 

2,500 

2,500 

168,100 

2,615 

2,608 

167,500 

2.756 

2,740 

l(i8,300 

2,831 

2,831 

169,600 

2,936 

2,920 

168,900 

Sq.feet. 
177,900 
179,000 
173,900 
194,500 
201,600 
198,000 
190.100 
190,700 
188,700 
180.600  I 
174,400  ' 
172,500  i 
166,900  I 
166,100 
166,800  I 
160,4(X)  I 
163,700  i 
161,300 
138.100 
136,100  , 
146,000 
145,500 
144,400 
141,800  I 
141.200 
140,100  ' 
137,ti00  I 
133,600 
127,700  I 
123,300  , 
138,700 
137,900  I 
166,800 
153,900  I 
163, 100 
168.100 
163,200 
156,500 
153,600 
152,800 
151,900 
162. 900 
153,000 
158,400 
153,800 
163,900 
150,400 
140,800 
141,400 
151.400 
148,400 
161,000 
147.800 
164,700 
176,000 
155,900 
144,300 
144,600 
138,600 
133,900 
142,500 
146,000 
139,100 
136.400  , 
139,400  I 
139,600 
147.100  I 
142.600  I 
138,700 
146,400  ! 
163,800 
151,800 
148,800 
151.800 
147,600 


1893. 

1903-4. 

Fret. 

Ftet. 

103. 5 

100.6 

100.6 

103.0 

122.6 

116.6 

131.6 

146.0 

151.6 

146.5 

164.6 

151.0 

167.6 

137.6 

166. 6 

140.0 

134.6 

125.6 

135.5 

122.0 

138.5 

117.5 

129.5 

117.0 

118.5 

103.0 

105.6 

91,5 

95.6 

88.5 

93.5 

86.5 

94.5 

84.0 

96.6 

83.6 

88.5 

86.6 

87.5 

M.5 

^  H8.5 

84.0 

82.5 

80.0 

83.6 

79.0 

79.6 

78.6 

84.6 

78.0 

82.6 

78.6 

86.6 

77.0 

86.6 

78.0 

85.6 

79.0 

79.6 

79.5 

72.6 

79.0 

?2.6 

78.5 

73.6 

78.6 

71.6 

78.6 

67.6 

78.5 

67.5 

77.0 

71.5 

79.6 

64.6 

77.6 

71.5 

77.0 

65.5 

75.0 

64.6 

74.0 

75.5 

74.6 

74.5 

76.0 

72,6 

74.0 

67.6 

71.5 

77.5 

73.0 

83.5 

70.5 

82.6 

69.0 

87.5 

69.5 

84.5 

68.0 

88.6 

67.6 

87.5 

67.6 

93.0 

67.0 

86.0 

67.5 

91.0 

78.0 

99.0 

80.0 

106.0 

80.0 

114.0 

79.5 

110. 0 

76.0 

116.0 

82.5 

101.0 

82.0 

100.0 

81.0 

107.0 

81.6 

116.0 

82.5 

107.0 

83.0 

103.0 

83.5 

97.0 

84.5 

99.0 

81.0 

95.0 

80.0 

86.0 

78.5 

87.0 

73.0 

83.0 

71.0 

84.0 

69.5 

83.0 

68.0 

82.0 

66.0 
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Comparwm  of  cron-nection  dements,  Fart  St.  PhUip,  La.,  to  Head  of  Passes,  Xa.— Cont'd. 
SURVEYS  OP  189S  AND  19<»-4— Continued. 


78, 

79. 

80. 

HI. 

«2. 

83. 

M. 

86. 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

96. 

96. 

97. 

98. 

99. 
100. 
101. 
102. 
103. 
104. 
106. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
116. 
116. 
117. 
118. 
119. 
120. 
121. 


Number  of  section. 


Width  of  cron 
section. 


1903-1. 


Feet. 
3.061 
3.068 
8,117 
8.100 
8,127 
3,127 
8,216 
3,182 
3,176 
8,264 
3,368 
3,412 
3,484 
3,609 
3,609 
3,626 
8,707  [ 
3,789  ' 
8,846  , 
8,806  I 
3,846  ' 
3,898  - 
3,871  I 
3,987  ! 
4,127 
4,183  i 
4,216  ' 
4,085  ' 
4,144 
4,144 
4,239  ; 
4,416  ! 
4,396  I 
4.634 
4,633 
4,797  I 
4,954 
6,194 
6,358  ; 
6,463 
6.669 
6,784  I 
6,122 
6,358 
6,670  I 
7,021 


Fe€t. 
3.012 
8,068 
8.068 
8,117 
8.136 
3,136 
3,150 
3,232 
3,264 
3,256 
8.287 
3.386 
8.419 
8.530 
3,642 
3,701 
8,747 
8,789 
3,789 
8,789 
3,M6 
8,846 
3,881 
8,924 
4,019 
4.068 
4,117 
4.094 
4,045 
4,086 
4,173 
4,252 
4,831 
4,413 
4,521 
4,665 
4,889 
5,080 
6,194 
6,867 
6.651 
6.702 
6,978 
6,217 
6.585 


Are.ofcr<«i«ctlon.|  «*.«j'»^,,^^tb 


TotAl 383,960 

Avenge 3,178 


382.803 
3,164 


1898. 


Sq.fcft.. 
162.900 
164.100 
161,700 
169.700 
171,600 
167.200 
165.500 
179,500 
175. 700 
173.900 
171,600 
177,500 
184,200 
167,000 
178, 100 
177,500 
179.400 
182.100 
182,000- 
180,200 
183,600 
182.200 
181,600 
179.800 
168,000 
157,000 
163,100 
144,300 
142, 300 
149.600 
158,400 
161,600 
162.600 
169,700 
165,600 
166.600 
174,800 
168,300 
177,000 
175.100 
172,300 
175.300 
178. 100 
180,100 
176,200 
188,800 


1908-4. 


19,993,600 
166,236 


'"^i 


1808. 


feet. 

,600 
189, 100  I 
144,900  I 
142,100  I 
151,700  I 
148,000 
163,200 
157,600 
158, 100 
149.200 
156,500 
158.100 
168,400 
160.200 
162,700 
168,300 
156,700 
167,400 
166,000 
169,700 
159,500 
153,100 
168.600 
152,600 
165,300 
158,000 
167,500 
162,000 
140.800 
135,000 
144,600 
143.200 
146,500 
144,300 
153,500 
155,400 
163.400 
157,600 
163,800 
160,200 
166.800 
173,100 
172,200 
178.200 
178.200 
184,200 


18,747,000 
164,983 


1908^ 


ftift. 
80.0 
77.0 
78.0 
82.0 
98.0 
88.0 
73.0 
111.0 
128.0  I 
102.0 
108.0 
99.0 
96.0 
82.0 
92.0 
92.0 
86.0 
79.0 
76.0 
78.0 
68.0 
66.0  I 
68.0  ' 
64.0  , 
60.0  ! 
60.0  , 
70.0  I 
67.0  ! 
64.0 
62.0 
64.0 
64.0 
66.0 
61.0 
58.0 
46.0 
46.0 
44.0 
44.0 
43.0 
42.0 
41.0 
40.0 
89.0 
87.0 
37.0 


10,264.0 
84.8 


64.0 
61.0 
61.6 
78.6 
79.0 
78.0 
82.6 
84.6 
82.5 
87.0 
83.0 
82.0 
82.0 
81.0 
T7.6 
72.5 
67.0 
64.0 
64.0 
63.6 
60.0 
68.6 
67.0 
54.0 
65.0 
56.0 
61.0 
48.5 
46.5 
44.0 
46.0 
44.5 
46.0 
49.0 
49.6 
50.6 
47.6 
46.0 
48.6 
40.6 
40.5 
38.0 
37.5 
39.0 
88.0 
37.0 


9,148.5 
76.6 


Appendix  C. 

DSTAILED  I2V70RMATION   RELATING  *T0   LSVEB  BuiLDING. 

[Ab  furnished  by  the  chief  of  en^neersof  the  St.  Francis  levee  district  of  Arkansas,  the  Yazoo-Missis- 
sippi Delta  levee  district,  the  Mississippi  levee  district,  and  the  chief  State  engineer  of  Louisiana.] 


REPLIES  RBCEIVED  FROM  THE  CHIEF  ENGINEERS  OF  THE  ST.  FRANCIS  LEVEE  DISTRICT  OF 
ARKANSAS,  THE  YAZOO-MISSISSIPPI  DELTA  LEVEE  DISTRICT,  THE  MISSISSIPPI  LEVEE 
DISTRICT,  AND  THE  CHIEF  STATE  ENGINEER  OF  LOUISIANA  TO  THE  FOLLOWING  LIST 
or  INQUIRIES  REGARDING  THE  MEANS,  WORK,  ETC.,  OF  THE  SEVERAL  LEVEE  DISTRICTS. 

1.  Official  or  l^gal  name  of  district. 

2.  Upper  and  lower  limit  of  district  fronting  on  the  Mississippi  River,  and  length 
of  existine  levee  line  on  same;  also  length  of  levee  lines,  if  anj^  on  other  streams. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions. 

5.  Amoont  of  bonded  debt,  if  any. 
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6.  Amount  of  other  debts,  if  any,  exclusive  of  amounts  due  or  to  become  due  for 
levee  work  under  contract. 

7.  Rate  and  total  annual  amount  of  interest  paid  on  bonded  or  other  debt. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract. 

10.  Amount  paid  during  past  year  for  right  of  way,  legal  or  incidental  expenses, 
and  other  costs  of  admiyistration  not  included  in  (item  8)  amount  paid  for  levee 
building  and  maintenance. 


FROM   H.  N.  PHARR,  CHIEF  BNGIXEER,  ST.  FRANCIS   LEVEE  DISTRICT  OF  ARKANSAS. 

Memphis,  Tenn.,  April  24,  1905. 

Q.  1.  Official  or  legal  name  of  levee  district? 

A.  1.  St.  Francis  levee  district  of  Arkansas. 

Q.  2.  Upper  and  lower  limit  of  district  fronting  on  the  Mississippi  River,  and 
length  of  existing  levee  line  on  same;  also  length  of  levee  lines,  if  any,  on  other 
streams. 

A.  2.  Missouri  State  line  and  mouth  of  St.  Francis  River;  160  miles  built;  none. 

Q.  3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes. 

A.  3.  $20,000,000. 

Q.  4.  Total  annual  reveniie  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions. 

A.  4.  $122,936.44  for  year  endmg  May  1,  1904. 

Q.  5.  Amount  of  bonded  debt,  it  any. 

A.  5.  $1,260,000;  6  per  cent. 

Q.  6.  Amount  of  other  debts,  if  any,  exclusive  of  amounts  due  or  to  become  dne 
for  levee  work  under  contract. 

A.  6.  None. 

Q.  7.  Rate  and  total  annual  amount  of  interest  paid  on  bonded  or  other  debt. 

A.  7.  6  per  cent;  $76,000. 

Q.  8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  the  past 
year  (1904-^). 

A.  8.  $291,463.22,  which  includes  $69,000  interest  paid. 

Q.  9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract 

A.  9.  $8,000. 

Q.  10.  Amount  paid  during  past  year  for  right  of  way,  legal  or  incidental  expenses, 
and  other  costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee 
building  and  maintenance. 

A.  10.  Everything  included  in  Item  8.     Itemized  statement  hereto  attached. 

Statemetit  showing  expenditures  of  St  Francis  levee  board  of  Arkanms  for  fiscal  yeor 

beginning  May  i,  1904. 

MainterilEince  of  levee $4, 248. 14 

Salary  and  per  diem 6, 386. 00 

Levee  construction 166, 266. 68 

General  expense 3, 089. 21 

Right  of  way  and  damages .• 16,387.53 

Interest,  discount,  and  commission 4, 219. 23 

Drainage 166.29 

Storage  and  supplies 269. 27 

Surveys 331.08 

Costs 464.90 

Levee  lands 503. 46 

Engineer's  office  supplies 371 .  22 

Salary  assistant  engineers  and  inspectors 7, 467. 67 

Freight  and  transportation 392. 65 

High-water  expenses 902. 00 

Interest  on  l)onds  and  certificates 69, 000.  00 

Total  to  March  1,  1905 279,463.2:J 

Approximate  estimate  for  March  and  April 12, 000.  00 

Total 291,463.22 
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Approximate  estimate  for  March  and  April  assunien  no  emergency  expense,  pnch 
as  hi^h  water,  bat  is  based  on  normal  conditions  for  running  expense  and  bills  now 
pendmg  payment 


FBOM  T.  G.  DABNBY,  CHIEF  ENGINEEB,  YAZOO- MISSISSIPPI   DELTA   LEVKK   niSTRirT. 

Clabksdalb,  Miss.,  Ajtril  if7t  liHJS. 
STATEMENT. 

1.  Official  or  1^1  name  of  levee  districrt. 
A.  Yazoo-Mississippi  Delta  levee  district. 

2.  Upper  and  lower  limit  of  district  fronting  on  the  Mississippi  River,  and  length 
of  existing  levee  line  on  same;  also  len^h  of  levee  lines,  if  an^',  on  other  streams. 

A.  North  boundary  of  the  State  of  Mississippi  for  upper  limit,  and  north  boundary 
of  Bolivar  County,  Miss.,  for  lower  limit.  Present  length  of  effective  levee  lines, 
114  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes. 

A.  Assessed  valuation  of  property  as  a  basis  of  revenue,  $26,942,368;  also  2,682,935 
acres  of  land. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions. 

A.  $425,866.44. 

5.  Amount  of  bonded  debt,  if  any. 
A.  $1,654,000. 

6.  Amount  of  other  debts,  if  any,  exclusive  of  amounts  due  or  to  liecome  due  for 
levee  work  under  contract. 

A.  None. 

7.  Rate  and  total  annual  amount  of  interest  paid  on  bonded  or  other  debt. 

A.  Six  per  cent  on  $825,000  equal  $49,500;  4  per  cent  on  $829,000  equal  $33,160; 
total,  $1,654,000,  equal  $82,660. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
{I9(M-^). 

A.  $398,427.70. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract. 

A.  $143,496.46. 

10.  Amount  paid  during  past  year  for  right  of  way,  legal  or  incidental  expenses 
and  other  costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee 
building  and  maintenance. 

A.  $65,738.71. 


FROM  C.  H.  WEST,  CHIEF  ENGINEER,  MISSISSIPPI   LEVEE   DISTRICT. 

Greenville,  Miss.,  May  7,  190S. 
In  comptliance  with  the  request  in  letter  of  April  22,  1  have  the  honor  to  furnish 
the  following  information  relative  to  this  levee  district: 

1.  Mississippi  levee  district. 

2.  Coahoma-Bolivar  County  line  (365  L)  to  a  point  in  Warren  County,  Miss.,  about 
seven  miles  back  of  Brunswick  Landing  (580  L);  length  of  controlling  levee,  189 
miles. 

3.  Assessed  valuation,  exclusive  of  railroads,  $14,334,226;  assessed  valuation  of  rail- 
roads, $3,737,042;  total,  $18,071,268. 

Note.— -The  true  valuation  is  estimated  to  be  between  $50,000,000  and  $60,000,000. 

4.  $390,579.68  (collected  twelve  months  ending  April  30,  1905). 

5.  $2,150,000. 

6.  None. 

7.  6  per  cent  on  $700,000  and  5  per  cent  on  $1,450,000  bonds,  $114,500;  on  cer- 
tificates of  indebtedness  and  other  items,  $10,720;  total,  $125,220. 

8.  $766,879.97. 

9.  $38,148. 

10.  Rights  of  way,  $147,645,14;  collection  of  taxes,  $9,686.25;  guarding  levee, 
$4,531.21;  engineering,  inspection,  and  expenses,  $10,326.18;  officers'  salaries  and 
general  expenses,  $15,739.05;  totel,  $187,927.83. 
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Remarks.— During  the  year  $1,000,000  received  from  the  sale  of  11,000,000  forty- 
year  5  per  cent  bonds.  One  hundred  and  fifty  thousand  dollars  certificates  of 
indebteanesB,  due  and  payable  out  of  the  revenues  of  1904-5,  paid.  Rights  of  way 
unusually  great  on  account  of  the  Australia  and  other  new  levees.  In  addition  to 
the  abNove,  $5,301.69  jMiid  on  Longwood  revetment. 

The  forgoing  data  is  made  up  for  the  twelve  months  ending  April  30, 1905. 


fboh  f.  m.  kebr,  chief  8tatb  bnqinees,  louisiana. 

State  op  Louisiana, 
Office  Board  of  State  Engineers, 

New  Orleans f  La.,  May  8,  1905. 

STATEMENT. 

Information  in  regard  to  the  levee  districts  of  the  State  of  Louisiana,  viz,  official  or 
legal  name,  location,  valuation  of  property  taxable  or  assessable,  annual  revenue 
for  levee  purposes,  bonded  debt,  liabilities  other  than  for  levee  work,  rate  and 
amount  of  interest  paid,  expenditure  for  levee  building  or  maintenance  season 
1904-5,  liabilities  for  levee  work  still  under  contract,  amounts  paid  for  right  of 
way,  cost  of  administration,  etc. 

[Prepared,  by  request,  for  the  Missiflsippi  Kiver  Ck>mmianon.] 

THE  TENSAS  BASIN  LEVKE  DISTRICT. 

1.  Official  or  legal  name  of  district,  **  Tensas  Basin  levee  district "  (acts  59  of  1886 
and  77  of  1888). 

2.  The  Tensas  Basin  levee  district  comprises  the  parishes  of  Morehouse,  West  Car- 
roll, Richland,  Franklin,  and  Catahoula,  with  those  portions  of  Ouachita  and  Cald- 
well parishes  lying  east  of  the- Ouachita  River,  and  tnerefore  has  no  frontage  on  the 
Mississippi  River.  The  district  is  more  exposed  to  overflow  bv  flood  waters  escaping 
from  the  Mississippi  and  Arkansas  rivers  m  Arkansas  than  from  any  other  source, 
and  its  work  has  always  been  mostly  applied  to  the  construction  and  improvement 
of  levees  in  Desha  and  Chicot  counties,  Arkansas,  as  is  contemplated  in  the  act  under 
which  the  district  was  organized. 

3.  The  total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$4,107,227. 

4.  Total  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or  other  forced 
contributions  (1904),  $20,536.17.  (From  this  must  be  deducted  delinquencies,  costs 
of  collection,  le^l  and  incidental  expenses,  etc. )  In  addition  to  the  resources  of 
the  district,  derived  from  local  taxation,  etc.,  a  certain  percentage  of  the  general 
engineer  fimd  (1  mill  general  State  tax)  is  required  by  law  to  be  annually  set  aside 
and  expended  in  the  interest  of  the  district.     In  1904  this  amounted  to  $22,268.27. 

5.  Amount  of  bonded  debt  (authorized,  $150,000)  outstanding  (April,  1905), 
$78,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (1904),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent;  amount  of  interest  paid  on 
bonded  debt  (1904),  $5,400. 

8.  Amount  paid  bv  district  for  levee  building  or  maintenance  during  past  year 
(1904^),  $29,465.91." 

9.  Kstimated  amount  due  or  to  become  due  by  district  for  levee  work  now  under 
contract  (April,  1905),  nothing. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing;  amount  paid  for 
legal  or  incidental  expenses  and  other  costs  of  administration,  not  included  m  (Item 
8)  amount  paid  for  levee  building  and  maintenance,  $5,000. 

THE  FIFTH  LOUISIANA  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **The  Fifth  Louisiana  levee  district"  (act  44 
of  1886). 

2.  The  upper  and  lower  limits  of  the  district,  fronting  on  the  Mississippi  River, 
are  respectively  about  opposite  520  and  764  miles  below  Cairo.  The  total  frontage, 
however,  at  present,  due  to  cut-offs,  is  only  about  236  miles.  The  length  of  levee 
lines  on  same  is  232.2  miles;  the  length  of  levee  lines  on  other  streams  is  39  milee — 
that  is,  12.7  miles  on  the  Black  River  and  26.3  miles  on  the  Tensas  River. 
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3.  Total  valuation  of  property  taxable  or  asseeeable  for  levee  purpoees  (1904), 
$8,962,290. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  foiced  contributions  (1904),  $200,473.50. 

5.  Amount  of  bonded  deot,  $500,000. 

6.  Amount  of  other  debts  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  $237,896.94, 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent  per  annum;  rate  of  interest 
paid  on  other  debts,  6  per  cent  per  annum;  interest  paid,  $39,273.82. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  the  past  year, 
January  1,  1904,  to  April  26,  1905,  $461,019.92.  In  addition  to  the  foregoing,  the 
State,  during  the  same  period,  expended  in  levee  building  in  the  district^  $144,763.39 
out  of  the  general  engineer  fund  (1  mill  State  tax). 

9.  EstinuU^  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  $60,722.54;  by  the  State,  $45,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  Jaw;  amount  paid  during  past  year  for  legal  and  incidental  expenses  and  other 
costs  of  administration  not  mcludei  in  (Item  8),  amount  paid  for  levee  building  and 
maintenance,  $10,480. 

THE  ATGHAFALAYA  BASIN  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  ''Atchafalaya  Basin  levee  district''  (act  97  of 
1890). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  about  ojjpo- 
site  757  and  886  miles  below  Cairo;  length  of  existing  levee  line  on  MissisE^ippi 
River,  128.1  miles;  length  of  existing  levee  line  on  Atchafalaya  River,  41.9  miles, 
and  length  of  existing  levee  line  on  Bayou  Lafourcbe,  about  75  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purpoees,  $16,615,037. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or  other 
forced  contributions  (1903-4),  $264,151.42. 

5.  Amount  of  lx)nded  debt  (authorized  $1,000,000)  outstanding,  $850,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  ( Ajfril,  1904),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent;  amount  of  interest  paid  on 
bonded  or  other  debt  (1903-4),  $46,562.05. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
( 1903-4),  $272,533.44.  In  addition  to  the  foregomg  the  State,  from  January  1,  1904, 
to  May  1,  1905,  expended  in  levee  building  in  the  district  $48,749.95  out  ot  the  gen- 
eral engineer  fund  (1  mill  general  State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  $60,000;  by  the  State,  $18,000. 

10.  Amount  paid  during  past  vear  (1903-4)  for  right  of  way,  nothing—right  of  way 
exacted  by  law;  amount  paid  during  past  year  (1903-4)  for  l^;al  or  incidental  ex- 
penses and  other  costs  of  administration,  not  included  in  (Item  8)  amount  paid  for 
levee  building  md  maintenance,  $12,515.77. 

THE  CAT  ISLAND  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "Cat  Island  levee  district"  (act  110  of  1894). 

2.  Upper  and  lower  limits  of  district  fronting  on  Mississippi  River,  about  774.5  and 
about  799.5  miles  below  Cairo,  respectively. 

3-10.  No  action  has  ever  been  taken  for  raising  funds  or  for  undertaking  levee 
work  in  this  district. 

THE  PONTCHARTRAIN  LEVEE  DISTRICT. 

1.  Official  or  l^al  name  of  district  **The  Pontchartrain  levee  district"  (act  96  of 
1890). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  east  or  left  bank  of  the  Missis- 
sippi River,  836  and  957  miles,  respectively,  oelow  Cairo;  length  of  existing  levee 
line  on  same,  125.6  miles;  length  of  levee  lines  on  other  streams,  none.  An  *' upper 
protection  levee"  alonp  the  lower  boundary  limit  of  the  city  of  Baton  Rouge,  and 
extending  from  the  mam  line  of  levee  on  the  Mississippi  River  back  to  the  highlands, 
1,526  feet  in  length,  is,  however,  maintained  by  the  district. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$7,496,370. 
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4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessmente,  or 
other  forcfed  contributions  (1904),  $110,169.49. 

5.  Amount  of  .bonded  debt  (authorized  $1,000,000)  outstanding,  $851,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  now  under  contract,  nothine. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent;  amount  of  interest  paid  on 
bonded  or  other  debt,  $51,920. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1903-4),  $96,013.05. 

In  addition  to  the  forc^ing  the  State,  from  January  1,  1904,  to  May  1,  1905, 
expended  in  levee  buildmg  in  the  district  $22,998.75  out  of  the  general  engineer 
fund  (1  mill  general  State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1905),  about  $1,700. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing— right  of  way  exacted 
by  law;  amount  paid  during  past  year  for  legal  or  incidental  expenses  and  other 
costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee  building  and 
maintenance,  not  available. 

THE  LAFOURCHE  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Lafourche  levee  district"  *(*cts  13  of  1892 
and  59  of  1904). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  886  and 
1,016.6  miles  below  Cairo;  length  of  existing  levee  line  on  Mississippi  River,  119.4 
iniles;  length  of  existing  levee  line  on  Bayou  Lafourche,  74.1  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$11,423,739. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (January  1,  1904,  to  January  1,  1905),  $188,109.18. 

5.  Amount  of  bonded  debt,  $500,000. 

,     6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent;  amount  of  interest  paid  on 
bonded  debt  (1904),  $25,000. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $114,377.53. 

In  addition  to  the  foregoing  the  State,  during  the  same  period,  expended  in  levee 
building  in  the  district,  $48,279  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  nothing. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  paid  during  past  year  for  legal  orincidented  expenses  and  other 
costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee  building  and 
maintenance,  $3,420. 

THE  ORLEANS  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Orleans  levee  district"  (act  95  of  1890). 

2.  The  district  Ties  partly  on  both  sides  of  the  Mississippi  River,  extending  along 
the  right  bsLuk  from  aoout  965.25  to  about  979.35  miles  below  Cairo,  and  along  the 
left  bank  from  about  956.85  to  about  969.50  miles  below  Cairo.  The  length  of  the 
existing  levee  line  is  13.88  miles  and  12.62  miles,  respectively.  The  length  of  levee 
lines  on  other  streams  ( '*  rear  protection  levees  " )  is  about  48  miles.  Total  length  of 
levee  line  in  district,  about  74.5  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$161,418,964. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes  or  assessments  ( 1904 ) , 
estimated  at  about  $150,000;  no  forcea  contributions.  In  addition  to  the  resouroet^ 
of  the  district,  derived  from  local  taxation,  etc.,  $10,000  per  annum  is  requireti  by 
law  to  be  transferred  from  the  general  engineer  fund  (one  mill  general  State  tax)  to 
the  credit  of  the  district 

5.  Amount  of  bonded  debt  (authorized  $500,000)  outstanding,  $146,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (due  banks  at  a  rate  of  interest  of  4i  per  cent),  $40,000. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  <«nt  per  annum;  total  amount  of 
interest  paid  on  bonded  or  other  debt  (1904),  $12,681. 
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8.  Amoant  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $184,782.47. 

9.  Estimated  amount  due  or  to  become  due  for  levee  work  now  under  contract 
(April,  1905),  $20,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  incidental  expenses,  and  other 
costs  of  administration,  $47,358. 

THE  I«AK£  BORONE  BASIN  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  **Lake  Borgne  Basin  levee  district"  (act  14  of 
1892). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  969.5  and 
about  1,016.5  miles  below  Cairo;  length  of  existing  levee  line  fronting  on  Missis- 
sippi River,  48  miles;  length  of  levee  Tines  on  other  streams,  none. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$2,019,197. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  ( 1904) ,  $28,565. 

5.  Amount  of  bonded  debt,  $100,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent  per  annum  on  $80,000  and  5  per 
cent  per  annum  on  $20,000;  amount  of  interest  paid  on  bonded  or  other  debt  (19(H), 
$5,800. 

8.  Amount  paid  by  levee  district  for  levee  building  or  maintenance  during  past 
year  (1904-5),  $17,400.47. 

In  addition  to  the  foregoing  the  State,  during  the  same  period,  expended  in  levee 
building  in  the  district  $16,931.27  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  $3,935.34. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  paid  for  fegal  or  incidental  expenses  and  other  costs  of  administra- 
tion not  included  in  amount  paid  for  levee  building  and  maintenance  (Item  8), 
$4,355.62. 

THE  GRAND  PRAIRIE  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **  Grand  Prairie  levee  district  '*  (acts  24  of  1898, 
43ofl900,  andl6of  1902). 

2.  Upper  and  lower  limits  of  district  fronting  on  Mississippi  River,  about  1,016.5 
and  1,(M8.5  miles  below  Cairo;  length  of  existing  levee  line  on  Mississippi  River,  30.5 
miles;  length  of  levee  lines  on  other  streams,  none. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$194,755. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  wntributions  (1904),  $6,(597. 

5.  Amount  of  bonded  debt,  $30,000. 

6.  Amoimt  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent.  Amount  of  interest  paid  on 
bonded  or  other  debt  (1904),  $1,800. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $9,986.95. 

In  addition  to  the  foregoing  the  State,  during  the  same  period,  expended  for  levee 
building  in  the  district  $17,4%. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  nothing. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of  arlministra- 
tion,  not  included  in  amount  paid  for  levee  building  and  maintenance  (Item  8), 
$2,062.42. 

THE  PL.\QUEMINES  PARISH  EAST  BANK  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **  Plaquemines  Parish  EaAt  Bank  levee  clistrict " 
(acts  7  of  1902  and  11  of  1904). 

2.  The  aims  and  purposes  of  this  district  are  to  raise  funds  for  and  t<»  constnict  and 
maintain  levees  in  said  district  along  the  coast  of  the  Gulf  of  Mexico,  for  the  purpose 
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of  protecting  the  lands  thereof  from  overflow  or  inundation  from  the  waters  of  the 
Gulf  of  Mexico,  and  therefore  has  no  front  on  the  Miisissippi  River.  Length  of  pro- 
posed levee  line  fronting  the  Gulf  of  Mexico,  about  33  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$279,400. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  $9,009.95. 

5.  Amount  of  bonded  debt,  $135,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent;  amount  of  interest  paid  on 
bonded  or  other  debts  (1904),  $6,750. 

8.  Amoimt  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $28,899.70. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1905),  $117,600. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing— right  of  way  exacted 
by  law;  amount  paid  for  l^al  or  incidental  expenses  and  other  costs  of  administra- 
tion, not  included  in  amount  paid  for  levee  building  and  maintenance  (item  8), 
$1,233.99. 

THE  BURAS  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Buras  levee  district''  (act  18  of  1894). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  about 
1,016.5  and  1,049.5  miles  below  Cairo,  respectively;  length  of  existmg  levee  line  on 
Mississippi  River,  33.7  miles;  length  of  levee  lines  on  other  streams,  none. 

3.  Totw  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$490,018. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  $8,515.09. 

5.  Amount  of  bonded  debt,  $35,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  none. 

7.  Rate  of  interest  paid  by  district  on  bonded  debt,  6  peijsent  per  annum;  amount 
of  interest  paid  on  bonded  or  other  debt  (1904),  $2,100. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
( 1904-n5),  $14,262.44  (of  which  $10,754.42  was  expended  in  revetment) .  In  addition 
to  the  foregoing  the  State  of  Louisiana  expended  during  the  same  period  for  levee 
building  in  the  district,  $14,050.96. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  nothing. 

10.  Amount  paid  during  the  paat  year  for  right  of  way,  nothing — right  of  way 
exacted  by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of 
administration,  not  included  in  amount  paid  for  levee  building  and  maintenance,  not 
available. 

THE  CADDO  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  ** Caddo  levee  district  of  Louisiana"  (act  74  of 
1892  and  act  160  of  1900). 

2.  The  district  fronts  on  Red  River,  the  upper  and  lower  limits  bein^,  respectively, 
about  118.75  and  about  244  miles  below  Fulton,  Ark.;  the  length  of  nver  front  is  at 
present  about  106  miles;  the  district  has  an  '*  upper"  and  a  **  lower  "  levee  system, 
lying,, respectively,  above  and  below  the  highlands  at  Shreveport.  The  length  of 
existing  levee  lines  in  the  "  upper  levee  system  "  ia  about  45  miles,  and  in  the  **  lower 
levee  system"  about  35  miles;  length  of  levee  line  on  other  streams,  9  miles  (all  ofi 
Bayou  Pierre),  not  regarded  as  constituting  part  of  main  public  system  since  tht^ 
closure  of  Bayou  Pierre  and  Tones  Bayou,  the  latter  formerly  feeding  same  some  15 
miles  below  its  head. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$1,189,100. 

4.  Total  revenue  for  levee  purposes  derived  from  taxes,  assessment,  or  other  force<l 
contributions  (1904),  $30,000. 

5.  Amount  of  bonded  debt,  $300,000. 

6.  Amount  of  other  debts,  none. 
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7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent  per  annum  on  $200,000  and  5 
per  cent  per  annum  on  $100,000;  total  amount  of  interei*tpaid  on  iM^nded  debt  (1904), 
$17,000. 

8.  Amount  paid  by  district  for  levoe  building  or  maintt^nance  during  paHt  vear 
(1904-5),  $35,386.55. 

In  addition  to  the  foregoing,  the  State,  during  the  same  period,  expended  in  levee 
building  in  the  district  ^2,226.77  out  of  the  general  engineer  fund  (I  mill  general 
Btate  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1905),  about  $4,500;  by  the  State,  $7,500. 

10.  Amount  paid  during  the  past  year  for  right  of  way,  nothing — right  of  way 
exacted  bylaw;  legal  or  incidental  expenses  and  other  costs  of  administration  not 
included  in  (item  8)  amount  paid  for  levee  building  and  maintenance,  not  available. 

THE  BOSSIER  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  "The  Bossier  levee  district  of  Louisiana*' 
(act  89  of  1892). 

2.  The  Bossier  levee  district  fronts  on  Red  River,  and  its  upper  and  lower  limits 
on  said  stream  are,  respectively,  162  and  242.75  miles  below  Fulton,  Ark.  (United 
States  charts  of  Red  River);  length  of  existing  levee  line  on  Red  River,  57.1  miles; 
length  of  levee  lines  on  other  streams,  none.' 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$1,507,124. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  about  $28,000. 

5.  Amount  of  bonded  debt,  authorized,  $300,000;  outstanding,  $250,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  iScome  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent  per  anniun  on  $200,000  and  5 
per  cent  per  annum  on  $50,000;  amount  of  interest  paid  on  bonded  or  other  debt, 
alK>ut  $12,500. 

8.  Amount  paid  by  district  for  levee,  building  or  maintenance  during  past  year 
(1904-5),  about  $30,000. 

In  addition  to  the  foregoing,  the  State,  during  the  same  period,  expended  for  levee 
building  in  the  district  $24,^0.96  out  of  the  general  engineer  fund  (1  mill  general 
State  tax), 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
nnder  contract  (April,  1905),  nothing;  by  the  State,  $8,500. 

10.  Amount  paia  during  past  year  for  right  of  way,  nothing-right  of  wav  exacted 
by  law;  amount  paid  for  1^1  or  incidental  expenses  and  other  costs  of  administra- 
tion not  included  in  amount  paid  for  levee  building  and  maintenance  (item  8),  not 
available. 

THE  RED  RIVER,  ATCHAPALAYA.  AND  BAYOU  BOEUP  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  ''The  Red  River,  Atchafalaya,  and  Bavou 
Boeaf  levee  district"  (acts  79  of  1890  and  46  of  1892). 

2.  The  district  lies  partly  on  both  sides  of  Red  River  and  on  the  west  side  of  the 
Atchafalaya  River.  It  is  further  affected  bv  floods  backing  up  several  interior 
streams,  principally  Bayou  Rapides,  Bayou  cfes  Glaizes,  and  Bayou  Oourtableau. 
Natural  features  necessarily  divide  the  district  into  an  ''upper"  and  a  "lower  "  levee 
system.  The  line  of  public  levee  in  the  upper  levee  system  extends  continuously 
from  the  highlands  on  the  south  bank  of  Bayou  Rapides,  about  1.5  miles  above  the 
month  of  the  bayou,  down  the  bayou  to  its  junction  with  Red  River  at  Alexandria 
about  1.5  miles;  thence  down  the  west  or  right  bank  of  Red  River  to  the  Avoyelles 
Prairies  at  Davids  Ferry,  about  35.5  miles  in  length.  The  line  of  public  levee  in  the 
"lower  levee  system"  extends  continuously  along  the  right  bank  of  Bayou  des 
GUiizes  from  the  "junction,"  about  9  miles  above  MoreauviUe,  down  the  bayou  to 
its  junction  with  the  Atchafalaya  River  at  Simmsport,  about  48  miles,  and  thence 
along  the  west  or  right  bank  of  the  Atchafalaya  River  to  a  point  about  6  miles  below 
Melville,  a  len^h  of  about  32  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 

4    Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  $60,000. 
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5.  Amount  of  bonded  debt,  $600,000. 

8.  Amount  of  other  debtn,  exclusive  of  amounts  due  or  to  become  duo  for  levee 
work  under  contract,  none. 

7.  Rate  of  interest  on  bonded  debt,  5  per  cent  \n^r  annum;  total  amount  of  inter- 
t»yt  paid  on  l)onde<l  or  other  debts  (1904),  $26,000. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year, 
$134,563.56. 

In  addition  to  the  foregoing,  the  State,  during  the  same  period,  expended  in  levee 
building  in  the  district  $24,677.50  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  FiHtimated  amount  due  or  to  become  due  by  the  district  for  levt*e  work  now 
under  contract,  $60,000;  by  the  State,  $8,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of  administra- 
tion not  included  in  amount  paid  for  levee  building  and  maintenance,  $3,500. 

THE  RED  RIVER  AND  BAYOU  DES  GLAIZES  LEVEE  AND  DRAINAGE  DISTRICT. 

1.  Official  or  legal  name  of  district  *'  Red  River  and«  Bayou  des  Glaizes  levee  and 
drainage  district'^  (act  109  of  1904). 

2.  The  Red  River  and  Bayou  des  Glaizes  levee  and  drainage  district  fronts  on  Re<l 
River  and  the  Atchafalaya  River.  Operations  have  only  commenced  this  season,  an<l 
thert^fore  no  completed  line  of  levee  vet  exists.  The  length  of  the  proposed  line  of 
levee  may  ultimately  be  about  as  follows:  On  Red  River,  al)out  70  miles;  on  the 
Atchafalava  River,  about  5  miles,  and  on  Bayou  des  (Maizes,  about  50  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purpost^s  (19(W), 
$247,665. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  about  $20,000. 

5.  Amount  of  bonded  debt,  $300,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  now  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent  per  annum;  amount  of  interest 
l>aid  on  bonded  or  other  debt  (1904),  none  ^'et  due, 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-6)^  nothmg  yet  earned. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  $300,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  naid  for  legal  or  incidental  expenses  and  other  costs  of  administra- 
tion, not  included  in  amount  paid  for  levee  building  and  maintenance  (item  8),  not 
available. 

THE  COURTABLEAU  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **The  Courtableau  levee  district"  (act  166  of 
1902). 

2.  The  Courtableau  levee  (listrict  fronts  on  Bayou  Courtableau  and  the  Atchafalaya 
River. 

3-10.  No  action  has  yet  been  taken  by  this  tlistrict  to  raise  fumls,  nor  to  undertake 
any  levee  work. 

THE  MERMENTAU  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **Mermentau  levee  district"  (act  79  of  1904). 

2.  The  aim  and  purj)ose  of  the  Mermentau  levee  district  is  to  raise  funds  for  and 
to  undertake  work  to  protect  the  lands  of  the  district  *'from  overflow  or  inflow  of 
fresh  or  salt  water."  No  action  has  yet  been  taken  by  the  district  to  further  its 
objects. 

The  foregoing  statement  has  been  compiled  partly  from  t^e  records  of  the  boartl 
of  State  Engineers,  and  of  the  auditor  of  public  accounts  of  the  State  of  Ix)uisiana, 
and  from  statements  requested  from  and  furnished  by  the  levee  districts. 
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Appendix  1. 

KePOBT  of  CaPT.   Wm.  B.  LaDITB,  CoKPS  of  £nGINEEK8,  SlSl'KKTARV  Mltfil88IFPI  KlVKK 

commihbion. 

Mississippi  Kivkr  Commission, 

Opfue  ok  the  Skcrktarv, 
iiit.  lA>ui»,  Mo.,  May  SI,  1905. 

Colonrl:  I  have  the  honor  to  submit  the  following  repjrt  of  operations  under  this 
ottit-e  for  the  year  ending  May  31,  1905: 

The  work  in  charge  of  the  se<»retary  of  the  Mississippi  River  Commission  is  carrie<l 
on  under  allotments  made  by  the  Commission  from  appropriations  for  improvinj^  the 
Mississippi  River  between  the  Head  of  the  Passes  and  the  mouth  of  the  Ohio  River, 
under  allotment  for  fiscal  year  fioin  |)ermanent  appropriation  provided  by  sec'tion  9  of 
the  river  ami  harbor  act  of  June  13,  1902,  for  gauging  the  waters  of  the  Mississippi 
River  and  its  tributaries;  and  under  appropriation  in  river  and  harbor  act  of  June 
13, 1902,  for  survej^s  and  examinations  from  mouth  of  Illinois  River  to  St.  Louis  to 
determine  the  feasibility  of  navigable  waterwa>[  14  feet  in  depth. 

The  allotments  from  the  first-named  appropriation  are  as  follows: 

{/)  MtsKiJotippi  Rirer  CommMon. — Available  for  salaries,  clerical,  office,  traveling, 
and  miscellaneous  expenses  of  the  Mississippi  River  Commission. 

{^)  Sttrrei/Sf  ijaugirs,  and  observations. — Available  for  survey  of  the  Mississippi  River 
between  the  Head  of  the  Passes  and  its  headwaters,  for  the  establishment  and  main- 
tenance of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection  and 
reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

(S)  Dredges  and  dredging. — Available  for  the  construction,  operation,  and  main- 
tenance of  dredging  plant  for  the  Mississippi  River  from  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River. 

The  allotment  from  the  permanent  appropriation  for  gauging  is  available  for  pay- 
ing gan^e  observers  and  other  expenses  inadent  to  maintaining  gauges  at  specified 
places  on  the  Mississippi  River  and  its  tributaries. 

The  appropriation  for  survey 'from  mouth  of  Illinois  River  to  St.  Louis  in  connec- 
tion with  deep  waterway  survey  from  Lockport,  111.,  to  St.  Louie,  Mo.,  is  available 
for  surveys,  borings,  discharge  measurements,  and  reduction  and  platting  of  same. 

MISSISSIPPI   RIVBR  commission. 

The  Miflsiasippi  River  Commission  held  three  sessions  during  the  year,  as  follows: 

Ninety-second  session,  June  27-29,  1904,  at  St.  Louis,  Mo. 

Ninety-third  and  ninety-fourth  sessions  on  board  the  U.  8.  S.  Mississippi^  St.  Louis, 
Mo.,  to  New  Orleans,  La.,  November  10-19,  1904,  and  April  6-13, 1905,  respectively. 

Plant  and  oiUfit. — ^The  steamer  Mississippi  has  been  in  service  with  the  Commission 
on  its  inspection  trips,  and  during  the  balance  of  the  time  has  been  laid  up  at  West 
Memphis,  Ark.,  where  various  minor  repairs  have  been  made. 

SURVBYS,    GAUGES,    AND  OBSERVATIONS. 

Surrey  of  the  Mississippi  River. — ^This  survey,  which  is  authorized  by  the  law  cre- 
ating the  Mississippi  River  Commission,  to  extend  from  Head  of  the  Passes  to  the 
headwaters  of  the  river,  has  been  made  with  the  view  of  obtaining  accurate  data  for 
topographical  and  hydrographicai  maps  for  use  in  studv  of  the  river  in  connection 
with  planning  improvements.  The  most  approved  metnods  have  mainly  been  used 
in  this  work. 

The  field  work  comprises  secondarv  triangulation,  precise  levels,  topography,  and 
hydrography.  The  instructions  to  field  parties  for  ttiis  work  will  be  found  in  the 
report  of  the  Chief  of  Engineers  for  1891,  pages  3474-3485;  the  instructions  for  pre- 
cise leveling,  as  revised,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1899,  pages  3409-3474. 

A  summary  of  the  surveys  to  1896  is  printed  in  the  Report  of  the  Chief  of  Engineers 
for  1896,  pages  3574-3576;  the  progress  of  the  work  since  will  be  found  in  succeeding 
annual  reports.  The  condition  of  the  work  at  the  beginning  of  the  present  fiscal  year 
will  be  found  in  the  Supplement  to  the  Report  of  the  Chief  of  Engineers  for  1904, 

The  secondary  triangulation  now  covers  the  entire  river  from  Head  of  the  Passes 
to  the  headwaters  at  Lake  Itasca  (1,275  miles  above  Cairo),  a  dititanoe  by  river  of 
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about  2,347  miles.  The  triangulation  follows  the  river  to  Aitkin,  Minn.  (1,086 «). 
From  Brainerd,  Minn.,  about  55  miles  below  Aitkin,  it  is  carried  directly  across 
country  to  Lake  Itasca  and  thence  down  the  river  to  Lake  Bemidji.  From  l^ke 
Bemidji  a  base  line  whose  length  and  azimuth  are  accurately  determined  has  l>een 
carried  along  the  railroad  to  Grand  Rapids,  thence  down  the  State  road  to  Aitkin, 
thus  forming  a  loop.  This  base  line  forms  the  basis  of  the  topography  and  hydrog- 
raphy which  have  been  completed  from  the  mouth  of  the  nver  to  its  headwaters, 
including  the  Itasca  State  Park.  The  precise  levels  also  cover  the  entire  river  and 
generally  follow  the  same  lines  as  the  triangulation,  but  extend  down  to  the  end  of 
the  jetties  at  the  mouth  of  South  Pass. 

The  lines  of  precise  levels  on  the  lower  river  were  rerun  in  1899  as  far  north  as 
Fort.  Adams,  Mias.,  and  an  account  of  the  results  is  printed  in  the  Report  of  the  Chief 
of  Enpneers  for  1900,  page  4559.  The  extension  of  this  releveling  northward  until 
the  disappearance  of  the  discrepancy  found  to  exist  between  the  earlier  and  later 
lines  is  contemplated. 

Low'uxiter  mrveyj  Cairo  to  inouth  ArkoMos  River. — ^This  survey  was  undertaken  in 
compliance  with  resolution  of  the  Mississippi  River  Commission,  June  26,  1902,  to 
determine  the  present  shore  line  and  to  furnish  other  data  for  a  new  edition  of  inch- 
to-mile  maps  lor  this  stretch  of  the  river,  the  first  edition  made  from  surveys  of 
twenty  years  ago  having  been  in  part  exhausted.  The  field  work  of  this  survey  was 
carried  m  1902  from  Cairo,  111.,  to  Corona  Landing,  Mo.  (203),  and  was  completed  in 
1904  to  Arkansas  River  (402).    The  field  notes  are  now  being  reduced  and  platted. 

WORK  DONE  DURING  THE  YEAR. 

General  mrvey, — At  the  time  of  my  last  annual  report  a  party,  under  chai^  of 
Assistant  Engineer  W.  G.  Comber,  was  in  the  field  extending  the  topography  and 
hydrography  from  Pokegama  dam,  where  the  field  work  of  1903  was  closed,  toward 
a  junction  with  the  field  work  of  1900,  which  extended  about  25  miles  down  the  river 
from  Itasca  Park.  The  field  work  was  completed  about  July  20,  and  about  3J  miles 
of  shore  line  in  the  vicinity  of  the  park,  omitted  in  1900  on  account  of  high  water, 
was  also  filled  in.  The  party  was  then  disbanded  and  the  outfit  shipped  to  St.  Ix>uis 
and  Memphis.  The  character  of  the  survey  work  in  Minnesota  nas  been  fully 
described  m  previous  annual  reports  (1900,  p.  4558;  1901,  p.  42;  1902,  p.  33;  1903,  p. 
61;  1904,  p.  43).  The  field  cost  of  the  work  of  1904  was  $19,325.14.  The  party  was 
in  the  field  seven  months,  and  carried  ordinary  levels,  topography,  shore  line,  and 
soundings  over  about  150  miles  of  river  and  several  lai^  lakes.  Owing  to  the 
employment  of  the  force  upon  other  work  since  their  return  from  the  field,  me  work 
of  reducing  the  notes  has  not  yet  b^^n. 

Low-vxiter  survey^  Cairo  to  movdh  Arkanaoi  River, — The  river  having  fallen  to  a  suit- 
able stage,  two  parties  w^ere  put  in  the  field  earlv  in  September.  One  party,  under 
Assistant  Engineer  W.  G.  Comber,  with  the  small  steamer  Mars  and  the  quarter  boat 
Illinois^  began  work  September  1,  at  Corona  Landing,  Tenn.  (203),  and  joined  the 
work  of  the  second  party  2  miles  above  the  mouth  of  the  St.  Francis  River  (298)  on 
October  27.  The  second  party,  under  Assistant  En^neer  A.  T.  Morrow,  with  the 
steamer  Pairol,  began  work  September  12,  about  2  miles  above  the  mouth  of  the  St. 
Francis  River,  and  completed  its  work  one-quarter  mile  below  the  mouth  of  the 
Arkansas  River,  November  7.  The  methods  followed  in  the  field  work  were  essen- 
tially as  described  in  the  Annual  Report  for  1903,  pages  61  and  97,  except  that, 
owing  to  the  difficulty  of  finding  a  sufficient  number  of  the  old  permanent  marks, 
Mr.  Morrow's  party  carried  a  system  of  tertiary  triangulation  over  the  portion  of  the 
river  covered  by  it.  The  total  field  cost  of  the  work  of  both  parties  for  the  season 
was  $11,074.91.  About  200  miles  of  river  were  covered,  making  the  average  cost  per 
mile  $55.37.     The  reduction  of  the  field  notes  of  the  work  is  now  in  progress. 

Hydroffraphir.  remrvei/  from  Forts  Jackson  and  St,  Philip  to  Head  of  Passes. — The  field 
work  of  this  survey  was  completed  January  18,  1904,  as  stated  in  my  last  annual 
report  (1904,  p.  43).  After  the  notes  had  been  reduced  and  platted  a  careful  com- 
parison between  the  results  of  this  survey  and  those  of  the  surveys  of  1893  and  1883 
was  made  by  Mr.  Morrow.  This  comparison  seems  to  show  a  slight  but  general 
decrease  in  maximum  depth  over  the  greater  part  of  this  stretch.  The  data  have 
been  forwarded  to  the  Coast  and  Greoaetic  Survey  member  of  the  Commission  for 
further  study. 

Surveif  of  the  Atcliafalaya  River  from  Barbre  Landing  to  the  junction  of  the  Little 
Atchafcilaya  and  upper  Grand  rivers. — ^This  survey  was  ordered  by  the  Commission  at 
its  ninety-third  session,  November  18,  1904.    The  field  party,  under  Assistant  Engi- 
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neer  W.  G.  Comber,  on  the  steamer  Pairol,  left  West  Memphis  December  3  and 
began  work  at  Barbre  Landing  December  9.  The  survey  comprised  a  daplicated 
steel  tape  and  azimuth  line  over  the  entire  stretch,  checked  by  frequent  observations 
on  Polaiis,  a  duplicated  line  of  precise  levels,  ordinary  levels,  slope,  hydrojfraphy, 
and  topography  on  each  bank  as  far  back  as  the  controlling  levee  lines  and  generally 
beyond  them.  Discharge  measurements  were  also  made  at  Neita,  La.,  at  a  stage  of 
3.4  to  5.7  on  the  Melville  Weather  Bureau  gauge,  usin^  rod  floats  and  double  floats. 
The  work  was  completed  January  28  and  the  party  disbanded,  the  tape-line  party 
being  retained  to  make  tape  and  azimuth  connection  between  Barbre  Landing  and 
the  system  of  permanent  marks  on  the  main  river.  This  work  was  done  January  31 
and  February  1,  and  the  party  returned  to  West  Memphis,  arriving  there  February 
27,  after  experiencing  much  delay  because  of  heavy  floating  ice.  I'pon  the  return 
of  the  memoers  of  the  permanent  force  to  the  ofiice  the  reduction  of  the  notes  was 
at  once  b^un  and  is  still  in  progress. 

The  tot^  cost  of  the  field  work  was  |9,604. 12.  The  distance  covered  was  69  miles, 
making  the  average  cost  per  mile  $139.19.  The  long  distance  from  Memphis  and 
St.  Louis  to  the  field  and  the  delays  experienced  on  the  return  trip  were  prominent 
factors  in  the  cost 

For  further  details  as  to  methods  and  results  attention  is  invited  to  the  report  of 
Mr.  W.  G.  Comber,  Appendix  1  B. 

Plant  and  outfit. — ^The  fioating  plant  now  consists  practically  of  the  steamer  Patrol 
and  quarter  boat  lUinois^  with  some  small  boat«  and  skiffs.  This  plant,  when  not 
in  field  service,  has  been  cared  for  at  West  Memphis.  In  June,  1904,  the  Patrol  was 
sent  to  Paducah,  Ky.,  where  extensive  repairs  to  her  hull  were  made  and  a  new 
wheel  built,  under  emexgency  contract  with  Mr.  Ed,  J.  Howard,  of  Jefferson ville, 
Ind.,at  a  total  cost  of  $8,485,50.  While  she  was  on  the  waj's  new  steel  cylinder 
beams  were  installed,  and  minor  repairs  made  by  hired  labor.  The  boat  was  launched 
September  1,  and  returned  under  ner  own  steam  to  West  Memphis,  where  she  went 
at  once  into  service  with  the  low-water  survey. 

Reduction  and  platting  of  field  notes. — Upon  the  retluction  of  the  field  notes  of  the 
base  line  and  precise  levels  between  Aitkin  and  Grand  Rapids,  season  of  1902,  the 
loop  formed  by  the  lines  from  Brainerd  to  Itasca,  thence  to  Bemidji,  thence  to 
Grand  Rapids,  thence  to  Aitkin  and  Brainerd,  was  adjusted.  The  geodetic  posi- 
tions of  points  between  Bemidji  and  Grand  Rapids,  as  published  in  the  report  for 
1901,  pages  65  and  66  (Table  No.  3),  require  some  correction  on  account  of  their 
adjustment.  The  corrected  values  are  given  in  Table  No.  1,  and  the  positions  of  a 
few  points  in  the  vicinity  of  Aitkin,  not  previously  published,  are  given  in  Table  No. 
2.  The  elevations  of  precise  bench  marks  north  of  Brainerd,  as  published  in  the 
report  for  1901,  pages  72  to  111  (Tables  Nos.  5and  6),  and  report  for  1899,  pages  3456- 
3468  (Table  No.  6),  also  require  correction  in  consequence  of  the  adjustment  of  the 
precise  level  loop.  The  corrected  elevations  above  Cairo  datum  are  given  in  Table 
No.  3. 

For  a  discussion  of  the  adjustment  of  the  precise  level  loop  attention  is  invited  to 
the  report  of  Junior  Engineer  £.  L.  Harman,  Appendix  1  0. 

The  platting  of  the  field  notes  of  the  topography  and  hydrography  of  the  season 
of  1903,  between  Aitkin,  Minn.,  and  Poke^^ama  dam,  was  continued  as  other  and 
more  pressing  work  permitted.    About  18  miles  of  this  work  yet  remain  to  be  platted. 

The  platting  of  the  field  notes  of  the  low- water  survey  from  Cairo  to  Corona  Land- 
infi^  season  of  1902,  was  completed. 

Progress  has  been  made  in  the  reduction  of  the  field  notes  of  the  low-water  survey, 
season  of  1904,  and  the  Atchafalaya  River  survey. 

Mapping. — Detail  charts  Nos.  225  to  232,  inclusive,  above  Minneapolis,  Minn., 
scale  1:5,000,  were  completed.  Progress  was  made  on  charts  Nos.  233  to  238  of  the 
same  series.    Chart  No.  238  extends  this  series  to  about  50  miles  above  Aitkin,  Minn. 

Map  No.  136,  inch-to-the-mile  series,  was  completed  and  progress  made  on  Nos.  137 
to  141.    Map  No.  141  extends  the  series  to  about  34  miles  above  Little  Falls,  Minn. 

PMi$hed  maps  and  charts. — Detail  charts  Nos.  219  to  225,  inclusive,  were  published 
to  a  scale  of  1:10,000.  This  extends  this  series  from  Minneapolis,  Minn.,  to  about 
li  miles  below  Brainerd,  Minn.  (1,039«). 

Map  136,  inch-to-the-mile  series,  was  published,  extending  the  series  to  the  upper 
limits  of  the  city  of  Minneapolis,  Minn.  (894a). 
The  cost  of  these  publications  was  $981.27. 

A  li»t  of  the  maps  and  charts  published  by  the  Commission,  together  with  the 
reflations  relative  to  their  free  issue  to  certain  persons,  may  be  found  on  page  35 
ofthe  Supplement  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1902. 

o  Miles  above  Cairo. 
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(^auge^.— The  permanent  gauges,  the  high- water  gauges,  and  the  tide  gauges  have 
been  maintained  during  the  year.  The  permanent  gauges  have  been  twice  in^iMx  te^I 
during  the  year,  as  prescribed  bv  the  Commission,  gauges  and  bulletins  being  repaint  I 
and  left  in  good  order.  Special  inspections  were  msSe  of  gauges  at  8t.  ]x)uis,  Cnj)  * 
Girardeau,  Cairo,  Cottonwood  Point  (122),  and  Mhoon  Landins  (276). 

There  are  are  38  permanent  gauges,  comprising  17  established  by  the  Commission 
and  21  received  by  transfer  from  the  United  States  En^neer  Office  at  Vicksburg  xa 
1901.  They  are  distributed  as  follows:  25  on  the  Mississippi  River  from  St.  Louie!, 
Mo.,  to  Fort  Jackson,  La.;  1  on  Atchafalaya  River;  1  each  on  Arkansas,  CumWr- 
land,  Tennessee,  and  St.  Francis  rivers;  3  on  the  Red  River;  3  (including  Cairo)  on  the 
Ohio  River;  2  on  the  White  River.  The  gauge  on  the  Atchafalaya  at  Barbre  Land- 
ing, La.,  is  under  charge  of  the  fourth  district  officer.  The  gauges  established  by 
the  Mississippi  River  Commission  are  maintained  bv  allotments  from  the  appropria- 
tion for  **  Improving  Mississippi  River  from  Head  of  Passes  to  the  Mouth  of  ttie  Ohio 
River;'*  the  others,  by  allotments  from  the  permanent  appropriation  for  '* Gauging 
the  Waters  of  the  Mississippi  River  and  its  Principal  Tributaries,''  established  by 
act»  of  August  11,  1888,  ana  June  13,  1902.  A  description  of  these  gauges  is  printed 
in  Supplement  to  Report  of  the  Chief  of  Engineers  for  1902,  pages  52  to  59. 

The  nighest  and  lowest  reading  on  the  permanent  gauges  during  1904  are  given  in 
Table  No.  4,  with  the  previous  highest  and  lowest  for  comparison.  The  highest  and 
lowest  readings  for  each  year  since  1898,  and  for  earlier  years  in  cases  of  stations  not 
heretofore  published^  are  given  in  Table  No.  5.  A  hydrograph,  showing  the  daily 
stages  of  the  main  nver  from  Cairo  to  Fort  Jackson  from  June  I,  1904,  to  May  31, 
19(%,  is  given  on  plate  1. 

During  the  year  new  inclined  gauges  of  timber  with  iron  strip  for  graduations  were 
constructed  at  Cape  Girardeau,  Mo.,  and  Nashville,  Tenn.,  and  the  gauge  at  Memphis 
was  extended  to  the  2-foot  mark.  The  graduations  and  figures  were  marked  in  the 
steel  of  the  Cairo  and  Memphis  gauges.  The  gauge  at  Cairo  was  protected  by  riprap 
where  threatened  by  scour. 

New  bulletins  were  erected  at  New  Madrid,  Mo.,  Cottonwood  Point,  Mo.,  Fulton, 
Tenn.,  mouth  of  White  River,  Ark.,  Lake  Providence,  La.,  Natchez,  Miss.,  and 
Carrollton,  La. 

The  gauge  at  Aitkin,  Minn.,  maintained  by  the  Commission  in  connection  with  the 
survey  of  the  upper  Mississippi,  was  discontinued  June  30,  1904. 

High-water  gauges. — The  high-water  gauges  are  185  in  number,  distributed  on  the 
Mississippi  River  from  Cairo  to  the  Head  of  the  Pasnes,  about  5  miles  apart  These 
gauges  are  read  at  times  of  highest  water  only,  and  supplement  the  regular  gauges  in 
determining  the  high-water  slope  of  the  river.  They  were  inspected  and  put  in  order 
previous  to  the  high  water  this  spring,  but  as  only  a  very  moderate  stage  was  reached 
no  readings  on  these  gauges  were  taken. 

Tide  gauges. — The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  main- 
tained m  good  order  and  continuous  records  for  the  year  secured.  The  gauge  house 
and  walk  at  East  Bay  were  rebuilt  during  the  year,  and  the  staff  gauges  at  both 
stations  were  connect e<i  with  their  bench  marks  by  precise  levels  in  l^ebruary,  1905. 
The  precise-level  party  also  reran  the  line  from  Head  of  the  Passes  to  Port  Eads. 

Discharge  obsercati<ms. — The  resolution  of  the  Mississippi  River  Commission  ^v- 
eming  the  measurement  of  the  high  and  low  water  discharges  of  the  Mississippi  River 
and  its  tributaries  may  be  found  on  page  36  of  the  Supplement  to  Report  of  the  Chief 
of  Engineers  for  1902. 

During  June,  1904,  the  prescribed  stage  for  discharge  measurements  on  the  Arkan- 
sas River  was  reached  at  Little  Rot^k,  Ark.,  and  an  excellent  series  of  measurements 
was  made  by  a  part^  under  charge  of  Mr.  E.  E.  Whitehead,  using  a  chartered  steamer. 
Thirteen  sets  of  discharges  were  secured,  covering  the  highest  stage  reached,  29.4 
feet.  The  discharge  stage  at  this  point  was  again  reached  in  July,  1904,  and  ten  dis- 
charges,^ covering  the  highest  stage,  26.5  feet,  were  measured  by  a  party  under 
chaise  of  Junior  Engineer  E.  L.  Harman,  a  chartered  steamer  being  again  used. 

In  December  the  prescribed  stage  for  low- water  discharge  measurements  was 
reached  at  Columbus,  Ky.,  and  at  Carrollton,  La.  Eleven  sets  of  discharge  measure- 
ments were  made  at  Carrollton,  by  a  party  under  Junior  Engineer  Geo.  H.  Wol- 
brecht,  on  the  steamer  Mars,  At  Columbus  the  discharge  stage  lasted  but  three 
davs,  December  24  to  26,  and  the  party  which  was  sent  to  that  point,  having  been 
delayed  by  stormy  weather  and  high  winds,  failed  to  arrive  until  after  the  river  had 
risen  several  feet.    The  observations  were  therefore  not  made. 

The  discharge  of  the  Atchafalaya  River  was  measured  in  December  near  Neita, 
La.,  in  connection  with  the  survey  of  the  Atchafalaya  River. 

All  meters  were  carefully  rated*  in  the  settling  basin  of  the  St.  Louis  waterworks 
during  the  summer  of  1904.  Each  meter  was  again  rated  after  being  used  for  dis- 
charge work. 
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The  results  of  all  discharge  ineasurementf;  and  meter  ratings  made  during  the  year 
are  published  in  Tables  Nos.  6  and  7. 

For  additional  details  of  gauge  inspections  and  discharge  work,  attention  is  invited 
to  report  of  Assistant  Engineer  Kivas  Tully,  Appendix  I  D. 

DREDOBB   AND   DREDGING. 

Project, — On  the  20th  of  June,  1896,  the  Mississippi  River  Commission  adopted  a 
pniject  for  obtaining  and  maintaining,  by  means  of  dredgen,  a  (*hannel  in  the  Miss- 
i-<Hippi  River  below  Cairo,  with  a  width  of  250  feet  an<l  a  <ieptli  of  at  least  9  feet  through- 
out tne  year,  except  when  the  river  is  close<l  by  ice.  Tliin  project  provided  for  the 
i^mstruction  and  operation  of  seven  hydraulic  dre<lgefl  by  tlie  .*50th  of  June,  1900,  and 
lor  the  provisional  construction  of  two  others  if  found  necessary. 

The  building  of  this  plant  has  formed  a  very  important  ])art  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specifications  for  the  dr^ges 
themselves,  for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant. 
Since  the  banning  of  the  construction  of  this  dredging  plant  many  changes  have 
taken  place  m  the  method  pursued  to  procure  the  most  efficient  and  best  designed 
dredges. 

The  first  dredge  was  built  after  plans  prepared  by  the  dredging  committee,  and 
was  in  the  nature  of  an  experiment.  While  many  cnanges  in  this  boat  were  after- 
wards found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hydraulic  dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  define,  in  general  terms,  the  conditions  which  the  dredges 
must  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course 
three  dredges  were  built  Experience  was  constantly  gained  until  a  point  was 
reached  where  it  was  possible  to  outline,  with  greater  accuracy,  nearly  all  the  details 
of  construction.  Unoer  such  specifications  two  more  dredges  were  built.  Under 
still  more  rigidly  drawn  specifications,  another,  the  seventh,  a  self-propelling 
dredge,  was  placed  under  contract  in  1898.  This  dredge  was  completed  and  deliv- 
i»red  to  the  United  States  in  August,  1900.  The  eighth  and  ninth  ciredges,  also  self- 
propelling,  were  placed  under  contract  in  June,  1899,  and  were  completed  and  deliv- 
ered to  the  United  States  in  July,  1901.  In  June,  1902,  the  Alpha  having  become 
tinserviceable,  the  construction  of  a  tenth  dredge,  to  be  self-propelling,  was  decide<l 
upon.  Specifications  for  this  dredge,  which  willembody  all  features  that  experience 
has  shown  to  be  desirable,  were  published  in  Appendix  1  K  to  mv  last  annual  rei)ort. 
Bids  for  its  construction  were  opened  June  25,  1904,  but  all  bids  were  rejected  and 
the  work  readvertised.  Bids  were  again  opened  July  25,  and  again  all  bids  were 
rejected.  Some  changes  in  the  specifications  having  been  made,  to  provide  for  cer- 
tain improvements  in  design,  the  work  was  advertised  the  third  time.  Bids  were 
opened  March  17,  1905,  and  award  was  made  to  the  S])ringfield  Boiler  and  Manu- 
facturing Companv  for  the  dredge  and  pipe  line,  complete.  Contract  was  entered 
into  under  date  of  April  21,  and  the  contractors  have  l^egun  the  work  of  assembling 
the  necessary  materials. 

CONSTRUCTION,  ALTERATION,  AND   REPAIRS  TO   PLANT. 

During  the  year  the  usual  larpe  amount  of  repair  work  has  been  required  to  keep 
the  fleet  in  condition  for  service,  and  to  repair  the  wear  due  to  the  season's  use. 
Various  alterations  shown  by  experience  to  l)e  desirable  have  also  been  made.  Some 
of  the  more  important  of  these  repairs  and  alterations  are  mentioned  in  the  following 
paragraphs. 

The  after  main  decks  of  the  dredges  Gammas  Della^  Eptdlony  and  Zeta  were 
extended  about  10  feet  by  an  overhang  at  the  stern,  thus  afford  ing  a  considerable 
space  in  rear  of  the  deck  house  for  the  installation  of  the  blacksmith  shop  and 
fon^ie.  This  enables  these  dredges  to  dispense  with  the  plunder  barge  whicn  for- 
merly carried  the  blacksmith  shop  and  was  an  ea^ntial  part  of  each  nonpropelling 
dredge  unit.  The  gain  in  handiness  and  convenience  is  considerable.  The  work  of 
shrouding  the  runner  of  the  main  pump  of  the  ZeUif  which  was  in  progre&s  at  the 
date  of  my  last  annual  report,  was  completed,  and  the  same  work  is  now  under  way 
on  the  Delta.  All  the  main-pump  runners  are  now,  or  soon  Will  l:>e,  of  the  shrouded 
type,  except  those  of  the  Beta  and  the  Gamina^  and  it  is  proposed  to  alter  the  runners 
of  the  Beta  to  this  type  next  season.  Experience  has  shown  the  shrouded  runner  to 
poflsesB  marked  advantages  over  the  open  runner.  Not  only  is  the  efficiency  some- 
what higher  when  both  types  are  in  equally  good  condition,  but,  what  is  even  more 
important,  the  efficiency  is  maintained  much  better  in  the  shrouded  type,  as  the 
eieanuice  does  not  increase  so  rapidly  with  use,  the  w^ear  on  the  runner  and  pump 
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casing  is  less,  and  can  be  more  easily  taken  up.  A  new  runner  has  been  purchased 
for  the  Iota,  to  replace  the  one  worn-out  dunnjf  the  past  season  by  dredji^ing  in  the 
hard  gravel  at  Presidents  Island.  The  Zeta^s  runner  also  suffered  severely  from  the 
same  cause,  but  it  is  expected  to  last  anotlier  year. 

Kxamination  of  Hmite<l  areas  of  the  skin  plating  of  the  dredges  and  tenders  below 
the  water  line  having  shown  the  presence  of  considerable  pitting  and  corrosion,  it 
was  deemed  best  to  dock  one  or  more  units  of  the  plant  for  a  complete  examination, 
cleaning,  and  repainting  of  the  hulls.  The  engineer  officer  at  Louisville,  Ky.,  hav- 
ing authorized  the  use  of  the  doctks  at  the  locks  of  the  Louisville  and  Portland  Canal 
for  this  purpose,  the  dredge  Delta  and  tender  Sachem  were  sent  to  that  point  in  June, 
1 904.  Both  boats  were  fouijd  to  be  badly  pitte<l  below  the  water  line,  the  pitting  being 
general  and  quite  imiform  on  sides  and  oottom.  The  deeper  pits  were  from  three 
thirty-seconds  to  one-eighth  inch  deep.  Both  hulls  were  sand  blasted  and  ])ainted 
two  coats  of  good  red  lead  and  oil.  The  condition  of  the  hulls  of  the  Delta  and 
the  Sachem  havmg  shown  the  necessity  of  checking  corrosion  of  the  hull  plating  of 
the  boats,  the  dr^ge  Gavia  and  tender  Wynoka  were  sent  to  Louisville  in  July  for 
the  same  treatment.  They  were  found  to  be  in  about  the  same  condition  as  the 
Delta  and  Sachem.  The  dredge  Epsilon  and  tender  Nokomis  were  sent  to  l^ouisville 
about  the  end  of  April,  1905,  for  similar  treatment,  but  coal  tar,  applied  hot,  will  be 
used  instead  of  red  l«Bui.  The  experience  of  this  office  is  that  red  lead  does  not  form 
a  durable  protective  coating  on  steel  hulls  in  the  Mississippi  River,  while  coal  tar 
seems  to  give  much  better  satisfaction  for  the  purpose.  The  experience  of  the 
fourtli  district  office  is  understood  to  be  similar.  The  pitting  of  the.se  Ixmts  has 
raised  the  question  of  the  relative  durability  of  steel  and  iron  for  hull  plating,  and 
iron  has  been  prescribed  for  the  new  dredge  B.  M,  Harrod,  in  the  belief  that  pitting 
will  be  less.  The  pontons  of  the  fleet  were  also  found  to  be  in  bad  condition  from 
the  same  c^use.  By  the  use  of  the  new  sectional  docks,  those  of  the  /<>/«,  Kappa, 
Henry  Fladj  EpgUoriy  and  half  of  the  Zeta^s  have  been  taken  out,  sand  blasted,  ami 
painted  with  coal  tar,  and  the  remainder  will  receive  similar  treatment  at  an  early 
date. 

The  suction  head  of  the  dredge  Beta,  which  was  lengthened  in  1904  to  adapt  the 
boat  to  ser\nce  in  South  Pass,  has  been  shortened  to  a  length  suitable  for  dredging  to 
a  depth  of  20  feet.  The  question  as  to  the  appropriation  chargeable  with  the 
expenses  of  this  work  having  been  submitted  to  the  Comptroller,  decision  was 
rendered  that  payment  should  be  made  from  the  appropriation  for  "Maintenance 
of  South  Pass  Channel,  Mississippi  River,"  1904  (E.  D.  file  No.  28965/216). 

The  suction  and  discharge  pipes  in  the  holds  of  the  various  dredges  are  beginning 
to  show  considerable  wear.  During  the  season  holes  appeared  in  the  suction  pipe  of 
the  Delia,  and  the  discharge  pip.*  of  the  Iota,  These,  as  well  as  other  weak  places, 
have  been  patched,  and  the  aischarge  pipe  of  the  Iota  has  been  turned  over  to  bring 
a  comparatively  unworn  surface  to  the  bottom,  where  the  greater  wear  occurs.  The 
other  dredges  needed  no  repairs,  of  this  nature  this  year. 

The  feed-water  heater  removed  last  year  from  the  Wynoka  has  been  installed  on 
the  dredge  Gamma.  A  »ain  in  economy  of  operation  is  expected  to  result.  The 
feeil-water  heaters  of  the  Epmlon  and  Zeta  are  to  be  replaced  with  new  ones  of  better 
design,  and  it  is  proposed  to  install  jet  condensers  at  the  same  time,  these  two  dredges 
being  the  only  ones  not  equipped  with  condensers.  The  gain  in  economy  to  be 
expt»cted  from  the  new  installation  was  pointed  out  by  Assistant  Engineer  F.  B.  Maltby 
in  his  report  on  Tests  of  Dredges,  printed  as  Appendix  1  F  to  my  report  for  1903. 
(Report  of  Chief  of  Engineers,  MK)3,  p.  139). 

The  hull  of  the  steamer  Mhnictonka  was  rebuilt  during  the  summer  of  1904,  at 
Paducah,  Ky.,  under  contract  with  Mr.  Ed.  J.  Ilowanl,  at  a  total  cost  of  $16,593.68. 
Other  repairs  were  made  at  the  same  time  by  hired  labor.  The  steamer  was  launched 
August  29,  1904,  and  returned  to  West  Memphis  under  her  own  steam. 

The  new  machine  and  blacksmith  shop  was  put  in  operation  during  the  year.  It 
now  contains  a  30-inch  lathe,  a  5-foot  radial  drill,  a  36-by-30  inch  planer,  a  combined 
punch  and  shears  of  sufficient  power  to  punch  a  live-eighths-inch  hole  in  five-eighths- 
inch  iron  plate,  a  6-inch  duplex  pipe-cutting  machine,  two  small  lathes,  a  500-pound 
steam  hammer,  two  foi^es,  and  a  crane  for  handling  heavy  work.  The  carpenter 
shop  is  equipped  with  a  band  saw  and  a  small  wood  lathe.  All  the  tools  are  run  by 
shafting  from  an  engine  located  in  the  machine  shop.  The  entire  plant  has  proven 
very  successful,  enabling  a  large  amount  and  variety  of  work  to  be  done  more  quickly, 
more  conveniently,  and  more  cheaply  than  before  its  installation.  Two  barges  and 
six  sectional  docks  have  been  built.  The  barges  take  the  place  of  old  ones  worn  out 
and  condemne<l.  The  sectional  docks  have  proven  extremely  useful  in  taking  out 
pontons,  pile  sinkers,  the  small  tenders,  and  the  (juarter  boat  lllirwiji,  for  repairs  and 
painting.    They  are  of  sufficient  size  to  take  out  the  Search  or  the  Patrol,  if  necessary. 
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For  additional  details  of  repairs  during  the  year,  attention  is  invited  to  rt»port  of 
Assistant  Engineer  Wm.  Gerig,  Appendix  1  E. 


DRBDGING    OPERATIONS    ON    THE    LOWER    HI8SISHIPPI    RIVER    BEFWBEN    CAIRO,    ILL.,    AND 

HEAD  OP  THE   PASSES. 

A  statement  of  the  general  principles  which  have  governed  the  conduct  of  dredg- 
ing operations  mav  be  found  in  the  Report  of  the  Chief  of  Engineers,  U.  S.  Army, 
for  1898,  pages  3166-3169,  and  in  the  Report  of  the  Chief  of  Engineers,  U.  S.  Army, 
for  1900,  page  4564. 

During  the  low-water  season  of  1904  seven  dredges^,  the  Brfa,  the  Deltay  the  Epin- 
lo7i,  the  ZetGy  the  lota^  the  Kajwa^  and  the  Henry  Flndj  were  in  commission.  The 
(ramnia  was  sent  to  Louisville,  Ky.,  in  July  to  be  docked,  cleaned,  and  painted.  She 
was  caught  by  low  water  in  the  Ohio  and  was  detained  at  Louisville  until  the  end  of 
December,  and  was  therefore  not  available  during  the  dredging  season.  The  Beta, 
though  in  commission  from  alxnit  September  28  to  October  12,  was  not  sent  into  the 
field,  so  that  only  six  dredges  were  actually  operated  during  the  season. 

The  dredges  were  assign^  to  different  stretches  of  the  river.  Three  survey  par- 
ties w^ere  kept  in  the  field,  and  surveys  were  made  of  all  bars  where  trouble  was 
anticipated.  Frequent  surveys  were  made  of  those  liars  where  dredging  was  done, 
to  observe  the  effect  of  the  dredging.  These  surveys  served  to  determine  the  areas 
of  shoal  water  and  to  enable  the  location  of  the  channels  to  l)e  intelligently  made. 
Frequent  inspections  were  made  of  that  part  of  the  river  where  shoals  are  known 
to  exist,  and  all  crossings  sounded.  The  greatest  possible  publicity  was  given  to 
information  obtained,  and  all  channels  were  located  by  easily  distinguishable  marks. 

The  river  conditions  during  the  low-water  season  are  shown  on  the  annual  hydro- 
graph,  plate  L  The  limits  of  the  principal  fluctuations  at  Cairo  and  Memphis 
between  August  1  and  December  31  are  given  in  the  following  table: 

(UIRO. 


Date. 


AugU5tl 

August  18 

August  26 

September  19. 
Octobers 


August  1 

August  ao.... 
August  28 . . . 
September  21 
October6.... 


Reading. 

■ 

1 

Date. 

Reading. 

16.5 
10.8 
13. 7ft 
7. 35 
12.87 

1  October  24 . . . 

6.88 

1  November  4 . 

DecL'mber2fi. 

1  December  81. 

9.46 

3.1 

18.15 

MEM 

12.6 

PHIS. 
October  27 



3.0 

6.1 

November  7  . 

'  December  25 

December  81. 

! 

5.0 

8.0 

.65 

3.85 

3.76 

7.2 

As  compared  with  the  seasons  of  1902  and  1903,  medium  low^  stages  this  year  were 
recorded  earlier,  and  lasted  much  longer.  The  river  was  below  a  10-foot  stage  at 
Cairo  from  September  3  to  21,  and  from  October  9  to  December  30,  and  below  a 
15-foot  stage  from  August  3  to  January  15.  In  1902  stages  of  10  feet  or  less  prevailed 
only  from  Septeral>er  19  to  28  and  on  November  7,  8,  and  9,  and  the  river  was  above 
15  feet  except  from  September  12  to  October  2,  and  from  October  31  to  November 
28,  while  in  1903  a  stage  of  10  feet  or  less  lasted  only  from  December  5  to  26,  15  feet 
being  first  reached  on  November  4.  In  1901,  however,  the  stages  were  lower  than 
in  1W4  from  the  end  of  September  to  December  7,  falling  below  10  feet  from  October 
2  to  December  14.  Stages  of  5  feet  or  less  were  recorded  from  October  28  to  Decem- 
ber 7  in  1901,  from  December  16  to  22  in  1903,  from  December  19  to  28  in  1904,  and 
not  at  all  in  1902.  The  number  of  hours  of  af;tual  dredging,  however,  was  twice 
that  for  1903,  and  30  jx^r  cent  greater  than  in  any  previous  year  in  the  history  of  the 
plant,  being  4,278  hours,  the  maximum  previously  recorded  l)eing  3,259  hours  in  1899. 

Dredging  was  reiiuirea  this  season  at  seventeen  localities  between  Nolans  (76)  and 
Andersons  (359).  As  the  river  fell,  in  the  latter  j)art  of  August,  the  six  available 
dredges  were  made  ready  for  the  field,  and  a  considerable  amount  of  dredging  was 
done  between  Point  Pleasant  (82)  and  Presidents  Island  (233)  during  the  decline  in 
September.    The  required  work  was  completed  by  the  latter  part  of  September,  and 
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all  the  dredges  went  to  the  bank  during  the  i^ssssige  of  a  small  rise  which  creste^l  at 
Cairo  on  October  3.  For  the  first  ten  days  in  October  practically  no  work  was  done, 
but  as  the  river  once  more  declined,  most  of  the  bars  already  dredge<l  required 
redredging,  while  several  new  shoals  claimed  attention.  By  November  10  the  chan- 
nel was  once  more  in  satisfactory  condition,  and  after  that  date  but  a  small  amount  of 
work  was  reauired  at  three  or  four  localities  until  the  low  water  in  the  latter  part  of 
December,  wnen  the  five  dredges  still  in  the  field  were  all  employed.  Throughout  the 
season  channels  with  least  depths  of  9  feet  and  over  were  maintained  through  all  bars 
except  at  Presidents  Island,  where  on  several  occasions  depths  of  8  and  8i  feet  were 
found.  The  material  of  which  this  bar  is  composed  is  a  very  compact  gravel, 
extremely  difficult  to  move  with  a  hydraulic  dredge.  Progress  was  very  slow,  and 
the  wear  on  the  pump  and  pipes  severe,  culminating  in  the  complete  breakdown  of 
the  Ioia*s  main  pump  on  I)eceml)er  28.  Insufficient  depths  were  found  here  Sep- 
tember 17  to  22,  OctoWr  25  and  26,  November  28  to  December  18,  and  De(^mber  24 
to  26,  at  stages  of  about  4,  3,  3  to  1.8,  and  0.8  to  0.65,  respectively,  on  the  Memphis 
gauge. 

DISCUSSION   OP   RESULTS. 

The  pesnltfl  obtained  at  eiich  bar  where  dredging  was  done  are  briefly  di8cus8e<l 
IkjIow.  Plates  2  to  53  illustrate  these  results  at  the  more  important  localities.  The 
first  plate  of  each  series  shows  the  total  area  afterwards  dre<iged,  but  each  Bubse(]uent 
plate  of  the  series  shows  only  the  area  dredge<l  prior  to  that  survey. 

Nolans  Cromng  (76).  No  plate. — Dredging  was  net  ret^uired  here  until  the  low  watt»r 
of  December,  when  the  Delia  was  o|H»ratSd  between  the  24th  and  the  30th.  The  mate- 
rial moved  was  sand  and  gravel.  The  least  depth  found  during  the  season  was  9  feet, 
about  December  22. 

Point  Pleasant  reach  { 82-83 ).  Plates  2-6. — As  in  former  years  a  considerable  amount 
of  dredging  was  recjuiretl  in  this  locality.  No  work  was  needed  in  the  upper  portion 
of  the  reach,  the  only  troublesome  crossing  Ix^ing  that  from  Darnells  Towhead  to  Linda 
landing.  Plate  2  shows  the  condition  of  this  crossing  in  the  latter  part  of  August, 
l)efore  any  work  was  done.  The  channel  passed  over  two  distinct  reefs,  one  near  the 
upper,  the  other  near  the  lower  end  of  the  crossing.  The  first  dredging  was  done  by 
the  Delttty  August  27  to  September  3,  end  September  5  to  7,  a  cut  being  made  throujjli 
the  upper  reef.  Plate  3  snows  the  result  of  this  work.  A  good,  well-defined  channel 
with  a  depth  of  13 J  feet  was  formed.  The  dredge  was  then  moved  to  the  lower  reef, 
where  dredging  was  done  September  10  to  14.  This  work  resulted  in  a  clearly-define<l 
channel  of  14  feet  depth,  as  shown  on  plate  4.  This  plate  also  shows  some  shoaling 
in  the  cut  through  the  upper  reef,  though  the  deptli  was  still  not  less  than  11  feet. 
During  the  rise  in  the  latter  part  of  September  some  tilling  occurred  in  both  cuts,  but 
no  dredging  was  requireil  until  Octol>er  10,  when  the  Delta  was  put  to  work  in  the 
upi)er  reef,  where  she  worked  until  the  25th.  She  was  then  droppetl  down  to  the 
lower  reef,  where  she  produced  a  good,  wide,  deep  channel  in  two  days.  Plate  5 
shows  conditions  near  tne  end  of  October.  There  was  then  13i  feet  of  water  over  the 
crossing,  and  the  channels  were  well  defined.  No  further  work  was  required  at  this 
locality  during  the  season,  not  less  than  11  feet  being  found  at  any  time.  The  chan- 
nels maintained  themselves  excel lentlv,  and  even  improved,  &s  shown  by  plate  6, 
from  survey  of  December  15  and  16.  The  material  moved  at  this  bar  was  sand,  gravel, 
mud,  and  blue  clay.  * 

Joe  Eckles  bar  (92).  Plates  7-8. — At  the  beginning  of  the  season  the  channel  went 
down  to  the  left  of  a  middle  bar,  as  shown  on  plate  7.  The  current,  however,  mani- 
feste<i  a  strong  tendency  to  break  through  to  the  right  bank  above  the  bar,  some 
evidence  of  this  tendency  being  shown  by  the  plate.  When  dredging  was  required, 
therefore,  this  upper  line  was  selected,  and  the  Delta  dredged  here  from  September 
19  to  28.  The  results  of  the  work  are  shown  by  plate  8.  About  October  20  the 
Henri/  Flad  dredged  two  days  here,  extending  the  Delta^s  cut  upstream,  but  no 
further  work  was  required  during  the  season.  The  choice  of  the  upper  channel  was 
justified  in  a  marked  manner  by  the  subsequent  history  of  this  crossing.  The 
dredged  channel  continued  to  improve,  and  remained  in  good  condition  till  the  end 
of  the  season,  the  minimum  deptns  found  being  10 J  and  11  feet,  while  the  old  chan- 
nel became  im})a88able.    The  material  moved  was  sand,  gravel,  blue  mud,  and  drift. 

Redfoot  Cromng  (100).  Plates  9-10. — At  the  lx»ginningof  the  season  the  channel 
here  followed  the  left  bank  all  the  way  down  the  l>end  from  near  Reelfoot  Landing. 
Early  in  August,  however,  as  the  river  fell,  this  channel  became  very  narrow  and 
hard  to  run  about  n  mile  below  the  landing,  and  complaint  was  made  bv  steamboat 
interests.  An  examination  of  the  locaUty  disclosed  a  channel  leaving  tlie  left  bank 
above  Reelfoot  and  crossing  over  t^>  Island  14,  returning  to  the  left  Iwink  at  Burnleys 
(100).    There  was  not  less  than  11  feet  in  this  channel  at  this  time.    The  Henry  Flad 
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dredged  here  September  1  to  8,  cutting  through  a  reef  which  crossed  the  channel  off 
Burmeys  Landing,  and  producing  a  ISJ-foot  channel.  One  week  later,  as  shown  on 
plate  9,  there  was  barely  10  feet  through  this  cut,  and  a  new  channel,  wide  and  deep, 
was  opening  over  a  mile  below.  At  the  head  of  the  channel  there  was  a  bar,  through 
which  a  cut  was  made  by  the  Henry  Flad  September  20  to  October  1.  Operations 
were  suspended  on  October  1  becauseof  a  rising  river,  and  were  resumed  on  the  13th, 
the  work  being  finished  on  the  15th.  The  results  of  the  work  are  shown  on  plate 
10,  which  also  shows  the  further  deterioration  of  the  channel  first  dredged.  The 
new  channel  maintained  itself  well,  but  was  difficult  to  run,  especially  at  night, 
because  of  the  absence  of  any  well-defined  marks  that  could  be  used  as  ^ides.  A 
new  opening  through  the  reef,  higher  up  and  nearer  the  shore,  was  accordmsly  made 
by  the  Henry  Flad  November  1  to  3.  No  further  trouble  was  experienced  at  this 
locality  daring  the  season,  a  least  depth  of  10  feet  being  found  during  the  lowest 
water.  The  material  moved  consisted  of  sand,  gravel,  blue  mud,  and  some  logs  and 
drift 

Foot  ofldand  16  Crosting  (120).  Plates  11-12. — ^At  the  beginning  of  the  season  the 
channel  here  crossed  the  reef  well  toward  its  upper  end,  but  as  the  season  advanced 
a  marked  tendency  to  cut  through  the  reef  lower  down  developed.  This  is  seen  on 
plate  11,  which  shows  conditions  just  before  dredging.  The  Henry  Flad  dredge<l 
here  September  11  to  15,  producing  a  good  12i-foot  channel,  which  rapidly  improved 
and  remained  in  excellent  condition  throughout  the  season.  The  conditions  after 
dredging  are  shown  by  plate  12.  An  exammation  of  these  two  plates  m&y  suggest 
the  question  whether  the  channel  would  not  have  opened  it?elf  haa  no  dredging  ^en 
done.  Such  an  action^  however,  would  be  unusual,  and  it  seems  more  probable  that 
the  development  of  this  channel  should  be  credited  to  the  training  effect  on  the  cur- 
rent produced  by  a  well-marked  and  well-located  dredged  cut.  The  materials  moved 
at  this  bar  were  sand,  gravel,  and  blue  mud. 

Ffjol  of  Inland  SI  Crossing  (133).  Plates  13-18.— This  crossing,  formerly  called  Miss 
Hickman's  Crossing,  has  been  dredged  each  year  since  1898,  and  shoal  water  here 
was  therefore  anticipated  this  season.  Up  to  about  September  10,  however,  the 
channel  remained  in  good  condition.  Plate  13  shows  tne  crossing  on  that  date. 
The  reef  is  seen  to  be  quite  wide,  with  a  divided  channel,  the  lower  fork  of  which 
was  selei^ted  for  improvement.  Plate  14,  ten  days  later,  shows  the  results  of  dredg- 
inp  by  the  Kappa,  September  11  to  15.  The  river  had  fallen  1 J  feet  in  the  interval, 
hut  tbe  9-foot  contour  at  low  water  runs  through  the  cut,  which  is  well  defined. 
One  month  later,  after  a  5-foot  rise  bad  passecl,  conditions  were  practically  unchanged, 
though  the  channel  had  become  more  crooked  and  showed  some  shoaling  at  the  lower 
end,  as  shown  by  plate  15.  From  October  24  to  28  the  Henry  Flad  was  engayged  in 
widening  and  straightening  the  channel.  This  was  successfully  accomplished,  and 
the  channel  maintamed  itself  well  during  the  long,  gradual  decline  that  set  in  about 
^'ovember  5.  Plate  16  shows  conditions  on  November  19,  twenty- two  da^s  after 
this  dredging  was  completed.  Three  weeks  later  conditions  were  as  shown  in  plate 
17,  the  river  having  fallen  2}  feet  in  the  interval.  The  dredged  channel  was  still  in 
good  condition,  but  shoal  spots  were  developing  above  the  cut  and  beyond  its  fun- 
nelling effect  and  the  consequent  scour.  Plate  18  shows  an  extension  of  this  shoal 
area  above  the  cut  after  a  further  fall  of  0.7  foot,  but  a  9-foot  channel  of  ample' width 
still  exists.  The  river  subsequently  declined  nearly  a  foot  at  this  point,  but  this 
decline  wa<3  accompanied  by  scour  in  the  cut  and  above,  and  a  depth  of  not  less  than 
9  feet  was  maintained.  The  Henry  Flad  was  ordered  to  the  crossing  on  the  23J,  at 
the  time  of  the  lowest  water,  but  though  she  reached  the  locality  on  the  24th,  she  was 
delayed  by  hish  winds,  and  dredging  was  not  b^un  till  the  28th.  Dredging  was 
contuued  until  the  morning  of  the  31st,  when  operations  were  suspended,  owing  to 
a  rapidly  rising  river.    The  material  moved  at  this  bar  was  sand  and  gravel. 

^ew  Haven  (162).  No  plate. — At  the  beginning  of  the  season  a  channel  of  ample 
depth  went  down  the  shore  below  New  Haven  I^anding,  following  the  concave 
liank.  For  about  2  miles  this  channel,  with  a  width  varying  from  300  to  1,000  feet, 
lay  between  the  caving  bank  and  an  extensive  series  of  sand  bars  and  reef.  As  it 
was  feared  that  these  conditions  might  produce  narrowing  and  shoaling,  and  as  the 
operation  of  a  dred^  at  this  place,  if  rendered  necessary,  would  block  the  channel 
almost  completely,  it  was  decided  to  open  an  outside  channel  around  the  bar.  This 
was  done  by  the  Zeta,  September  13  to  17.  The  channel  down  the  shore,  however, 
continued  to  improve  as  the  season  advanced,  never  having  less  than  10  feet  of  water 
in  it,  and  aa  it  was  much  easier  to  run  than  the  outside  channel  the  latter  was  never 
used.  It  maintained  itself  well,  however,  till  late  in  the  season,  and  could  doubtless 
have  peen  kept  open  had  the  shore  channel  closed,  as  apprehended.  The  material 
moved  was  sand  and  blue  mud. 

BuUertan  T&wfiead  or  Last  Chance  Cromrig  (168).  No  plate.— This  crossinc  and 
Bandom  Shot  Croesing  (194)  were  the  first  places  requiring  dredging,  wor^Jbeing 
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begun  at  both  on  August  22.  The  first  dredging  at  Last  Chance  was  done  by  the 
Henry  Fladj  August  22  to  27,  a  good  13-foot  channel  being  produced.  This  work  was 
done  on  a  nsing  river  which  experience  has  shown  to  be  usually  undesirable.  As 
the  river  declined  a  narrow  bar  lormed  across  the  channel  at  the  lower  end  of  the 
crossing  through  which  a  cut  was  made  by  the  ZetOy  September  10  to  12.  After  this 
work  the  crossmg  rapidly  improved,  becoming  wide  and  deep,  and  remaining  so  until 
the  middle  of  December,  when  the  low  stages  reached  were  accr)mpanied  by  corre- 
spondingly decreased  depths.  The  Henry  Flad.  was  ordered  to  the  crossing  on 
December  13,  but  no  work  was  required  until  the  21st,  when  all  that  was  needed  was 
done  in  less  than  thirty-six  hours,  a  13-fo()t  cliannel  l^eing  produced.  Tlie  materials 
moved  at  tMs  bar  were  sand,  gravel,  and  mud,  with  some  drift. 

Random  Shot  or  Pecan  Point  Crossing  (194-5).  Plates  19-24. — As  stated  above,  this 
crossing  was  one  of  the  first  to  require  dredging.  The  steamboat  channel  at  the 
beginnmg  of  the  season  crossed  the  reef  well  toward  the  upper  end,  and  when  depths 
of  only  9 J  and  9  feet  were  found,  August  18  and  20,  the  kappa  was  put  to  work  in 
this  channel  without  waiting  for  a  survey.  She  worked  from  August  22  to  26,  the 
conditions  after  these  operations  being  snown  on  plate  19.  A  fairly  wide  channel 
lOJ  feet  deep  is  shown  following  the  dredged  cut,  but  the  formation  of  a  new  channel 
a  mile  below  is  plainly  foreshadowed,  the  9-foot  contourt;  ^  teing  much  closer  together 
there.  A  strong  current,  too,  was  going  that  way.  Dredging  was  begun  by  the 
Kappa  in  this  new  channel  August  30,  and  continued  till  September  3.  Conditions 
at  this  time  are  shown  on  plate  20.  Some  improvement  over  the  area  dredged  is 
noticeable,  but  shoaling  has  occurred  above.  A  cut  was  made  through  this  upper 
shoal  September  5  to  7.  Plate  21  shows  conditions  ten  days  after  this  last  work,  and 
two  weeks  after  the  work  on  the  lower  part  of  the  crossing.  The  channel  is  seen  to 
have  shifted  and  changed  and  to  have  filled  considerably  on  the  lower  side,  with 
consequent  narrowing,  but  the  depth  is  still  satisfactory.  From  Septeml)er  20  to  24 
the  Ejmlon  dredged  in  about  the  same  place  as  the  Kappa  had  done  at  the  beginning 
of  the  month,  widening  and  deepening  the  lower  side  of  the  Kappa^s  channel.  This 
was  successfully  accomplished.  About  this  time  a  small  rise  passed  down  the  river, 
and  after  its  passage  a  marked  improvement  in  conditions  at  this  crossing  appeared. 
This  is  shown  by  plate  22,  where  a  wide,  deep,  and  straight  channel  is  divided  by  a 
small  lump  at  the  lower  end.  Conditions  remained  good  until  the  latter  part  of 
November,  when  considerable  shoaling  was  found  to  have  taken  place,  as  shown  by 
plate  23.  There  was  still  a  9-foot  channel,  but  very  crookeil,  and  the  Epsilon  was 
accordingly  plated  in  the  crossing  and  operated  from  December  1  to  5.  Plate  24 
shows  the  results  of  this  work.  During  the  balance  of  the  season  the  required  depths 
were  found  on  this  crossing  and  no  further  work  was  needed. 

The  difficulty  experienced  in  opening  this  channel  and  the  great  changes  that 
took  place  during  the  season  were  doubtless  due  to  its  location  just  below  a  rapidly 
caving  bank,  the  sand  from  which  was  continually  washed  down  onto  the  crossing. 
The  material  moved  was  sand,  with  some  mud  in  the  first  channel  dredged.  This 
first  channel  closed  completely  as  the  season  advanced. 

WaltSj  or  Denfords,  Crossing  (198) .  Plates  25-28.— Dredging  was  not  required  at  this 
crossing  until  the  second  fall  in  the  river,  about  the  middle  of  October.  Plate  25 
shows  conditions  at  the  end  of  September.  As  the  river  fell,  shoaling  developed 
and  dredging  became  necessary,  the  Epsilon  working  here  from  October  13  to  20  and 
on  October  23.  The  effect  of  this  dredging  is  clearly  shown  on  plate  26,  which  also 
shows  the  great  increase  of  shoal  area  since  September  30.  The  channel  remained 
in  satisfactory  condition  until  the  early  part  of  Decern l>er,  when,  with  the  river  at  a 
stage  of  1  foot  below  standanl  low  water  at  Fulton,  there  was  still  a  channel  9  feet 
or  more  deep,  but  less  than  250  feet  wide  at  the  narrowest  part,  as  shown  by  plate 
27.  The  channel  was  widened  by  the  Epsilon  December  8  to  1 1 ,  with  the  results 
shown  in  plate  28.  This  plate  also  shows  the  decrease  in  available  depth  and  width 
above  the  last  cut  in  the  locality  of  the  upper  part  of  the  Epsihn's  October  work. 
As  the  river  continued  to  fall,  dredging  was  required  in  this  part  of  the  crossing. 
The  EpsiUm  was  placed  in  position  there  December  21  and  completed  the  work 
assigned  to  her  on  the  31st,  when  the  rapid  rise  in  the  river  made  further  work 
unnecessary.  The  material  moved  at  this  crossing  was  sand,  with  some  gravel  in 
December. 

Corona  Crossing*  (20^).  Plates  29-33.— Conditions  at  this  locality  at  the  end  of 
August  are  shown  on  plate  29.  The  bar  was  wide  and  long,  with  no  very  clearly 
marked  channel,  though  at  this  date  there  was  ample  depth  over  almost  any  part  of 
it.  An  examination  of  this  map  and  an  actual  observation  of  the  current  and  other 
indications  on  the  spot  led  to  the  belief  that  the  best  location  for  the  channel  was 
toward  the  lower  end  of  the  reef,  and  the  Zeta  was  accordingly  operated  there  from 
August  30  to  September  4.    The  results  of  this  work  were  not  at  all  satisfactory.     As 
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shown  by  plate  30,  three  days  after  dredging,  the  cut  is  very  ill  defined,  though  the 
best  channel,  a  rather  crooked  one  of  barely  9  feet  depth,  lies  in  the  locality  where 
the  dredge  had  operated.  It  was  apparent  that  the  first  cut  had  been  located  too  far 
downstream,  and  the  second  dredging,  by  the  Epsilon^  September  9  to  16,  was  done 
somewhat  higher  up.  Plate  31  shows  this  work  to  have  been  successful.  A  good, 
well-defined  channdi  was  produced,  which  was  still  in  good  condition  a  month  later, 
as  shown  by  plate  32.  The  river  men,  however,  were  not  satisfied  with  its  location, 
as  it  required  them  to  run  down  close  to  the  lower  bar  in  making  the  crossing,  which 
they  never  willingly  do.  For  this  reason,  when  dredging  became  necessary  owing 
to  the  declining  ^ages  in  October,  a  location  still  higher  up  was  chosen,  where  the 
EpxUon  worked  October  24  to  November  4.  This  work  was  eminently  successful;  as 
shown  by  plate  33,  a  wide,  straight,  well-defined  chatmel  was  produc^ed,  much  easier 
to  run  than  any  that  had  existed  here  up  to  this  time.  This  channel  maintained 
itself  well  during  the  rest  of  the  season,  having  not  less  than  10  feet  in  it,  even  at  the 
lowest  stage  reached,  while  the  earlier  channels  closed  completely.  A  study  of  the 
series  of  plates  of  this  locality  seems  to  indicate  that  there  was  from  the  first  a  ten- 
dency for  the  channel  to  go  this  way,  and  that  had  this  line  been  selected  for  improve- 
ment at  the  beginning  a  satte^tory  channel  would  have  been  secured  sooner  and 
maintained  with  less  difficulty.  The  experience  at  this  crossing  illustrates  anew  the 
nece««ity  of  a  proper  location  of  the  channel  in  order  to  insure  success.  The  material 
moved  at  this  bar  was  sand  and  gravel. 

Petgidenis  Island  Cromng  (233-234).  Plates  34-40.— This  crossing  was  the  most 
troublesome  one  of  the  season,  and  the  only  one  over  which  a  depth  of  9  feet  was 
not  maintained.  At  the  beginning  of  the  season  there  were  two  channels  through 
the  reef,  about  a  mile  apart.  In  the  upper  channel,  the  bottom  was  a  very  hard 
and  compact  gravel,  almost  impossible  to  move  with  a  hydraulic  dredge,  while  in 
the  lower  channel  the  bottom  was  sand.  On  account  of  thin  difference  in  the  mate- 
rial the  lower  channel  was  selected  for  improvement,  in  the  belief  that  when  once 
made  it  could  be  maintained.  The  Epsilon  was  accordingly  operated  in  the  lower 
channel  from  September  3  to  8,  conditions  before  and  after  this  work  l>eing  shown 
by  plates  34  and  35.  This  work  produced  no  apparent  effect,  the  depth  in  the  lower 
channel  being  reduced  to  less  than  9  feet,  as  shown  by  plate  35;  though,  as  shown 
by  the  same  plate  more  than  9  feet  was  still  found  the  upper  way  in  the  channel 
followed  by  the  steamboats.  It  was  decided  to  make  another  attempt  to  open  the 
lower  channel,  and  the  Iota  dredged  there  from  September  10  to  17.  The  progress 
of  the  work  was  closely  watched,  and  on  the  16th  depths  of  11  feet  and  over  were 
found  here,  except  just  on  the  lower  reef,  wh^re  a  depth  of  9  feet  was  found.  On 
the  17th,  however,  the  channel  had  shoaled  to  6  feet;  and  alongside  the  dredge, 
where  two  cuts  to  a  depth  of  18  feet  had  been  made  less  than  twenty-four  hours 
before,  less  than  9  feet  was  found,  the  dredged  cuts  being  entirely  obliterated.  This 
remarkable  shoaling  proved  the  impossibility  of  maintaining  a  channel  at  this  point, 
and  the  dredge  was  ordered  tc)  the  bank  to  await  the  results  of  a  survey,  which  is 
shown  on  plate  36.  During  this  time  the  river  had  been  falling,  and,  as  shown  by 
the  plate,  the  depths  in  the  upper  channel  had  become  less  than  9  feet,  though  a 
pood  wide  channel  8  feet  deep  and  over  still  existed.  The  Iota  was  at  once  placed 
m  the  upper  channel,  where  she  dre^lged  from  September  23  to  Octol)er  1,  making 
very  slow  progress  because  of  the  refractory  character  of  the  material.  Plate  37 
shows  the  results  of  this  work.  The  7-foot  contour  at  low  water  runs  through  the 
cut,  and  as  the  river  had  risen  3  feet  in  the  interval  a  channel  of  ample  width  and 
depth  existed.  The  rise  culminated  October  6  at  7.2  on  the  Memphis  gauge,  after 
which  a  decline  set  in,  reaching  3  feet  October  25  to  29.  About  the  middle  of  Octo- 
ber dredging  again  became  necessary,  and  the  Zeta  worked  in  the  upper  channel 
from  October  16  to  22.  As  shown  by  plate  38,  little  or  nothing  was  accomplished  by 
this  work.  A  practicable  channel  of  8  feet  is  shown,  with  a  possible  channel  of  8} 
feet,  but  narrow  and  crooked.  The  current  was  not  straight  with  the  cut,  which 
made  the  channel  particularly  difficult  to  run.  From  the  low  stage  the  river  rose  2 
feet  by  November  8.  Dredging  was  resumed  by  the  Zeta  on  that  date,  and  was  con- 
tinued until  the  14th,  when,  as  shown  by  plate  39,  a  narrow,  crooked  channel  of  9 
feet  and  over  had  been  opened.  At  the  end  of  the  month  the  channel  was  about 
100  feet  wide  between  9-foot  contours  and  125  feet  wide  between  8-foot  contours,  but 
it  was  very  difficult  to  nm.  Conditions  on  December  5,  with  1.9  on  the  Memphis 
gauge,  are  shown  on  plate  40.  The  channel  is  narrow  and  tortuous,  but  it  is  practi- 
cabte  for  steamboats  at  8  feet.  The  Iota  was  sent  to  the  crossing  December  7,  but 
being  delayed  by  high  winds  and  the  grounding  of  the  steamers  Chisca  and  Kaie 
Adcms,  she  did  not  be^n  dredging  until  the  12th.  Dredging  was  continued,  with 
delays  caused  by  excessive  wear  on  main  pump  and  discharge  pipe  in  the  hold  and 
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grounding  of  the  pontons,  until  December  28,  when  two  blades  of  the  main  pump 
runner  broke  off,  totally  disabling  the  dredge.  As  the  river  was  then  rapidly  rising, 
work  was  suspended  for  the  season.  During  December  depths  of  8  and  8J  feet  were 
found  by  the  inspection  party  between  the  Ist  and  the  13th  and  again  on  the  25th 
and  26th.  The  material  moved  at  this  bar  was  sand,  gravel,  and  drift  in  the  lower 
channel  and  very  hard,  compact  gravel  in  the  upper  channel. 

Fleeces  Cromng  (244).  Plates  41-42.— Dredging  was  not  required  at  this  crossing 
until  the  latter  part  of  November,  depths  of  9J  feet  and  over  being  found  prior  to 
that  time.  Conditions  just  before  dredging  are  shown  on  plate  41,  a  wide,  9-foot 
channel  being  still  found.  On  account  of  the  extreme  width  of  the  bar  where  crossed 
by  the  existing  steamboat  channel,  it  was  decided  to  dredge  higher  up,  where  the 
width  of  the  bar  was  much  less.  The  Iota  worked  here  NnveraDer  20  to  23,  but  as 
it  soon  became  evident  that  the  upper  channel  could  not  be  maintained,  she  was  put 
in  the  steamboat  channel,  where  she  dredged  from  November  29  to  December  2. 
Plate  42  shows  conditions  existing  five  days  after  this  latter  dredging.  The  increase 
in  depth  over  that  shown  on  plate  41  is  marked,  though  the  river  was  2i  feet  lower 
at  this  time.  The  obliteration  of  the  upper  channel  is  also  shown  by  this  plate. 
The  channel  remained  in  satisfactory  condition  for  the  re^t  of  the  season.  The 
material  moved  was  sand  and  gravel. 

Polks  Oromng  (266).  Plates  43-46.— The  first  dredging  of  the  season  at  this  cross- 
ing was  done  by  the  Kappa,  September  23  to  26.  Conditions  before  dredging  are 
shown  on  plate  43.  As  the  reef  was  short  and  the  material  light,  a  good  channel  was 
easily  obtained.  At  the  end  of  the  month  there  was  a  depth  of  13 J  feet  through  the 
cut,  though  the  dredging  was  done  on  a  rising  river.  Conditions  ten  <lays  later,  after 
a  fall  had  set  in,  are  shown  on  plate  44.  The  cut  is  still  well  defined,  and  of  ample 
depth.  This  channel  maintained  itself  well  until  early  in  November,  when,  as 
shown  by  plate  45,  some  deterioration  had  taken  place,  *  At  the  stage  then  prevail- 
ing, however,  9  feet  could  be  carried  over  the  reef  almost  anywhere.  The  lota  did 
one  day's  dredging  here  November  7-8,  moving  about  33,250  cubic  yards  of  material 
in  thirty  hours  ana  thirty-five  minutes  actual  pulling  ahead,  or  1,087  yards  per  hour. 
Plate  46  shows  conditions  after  dredging.  The  channel  remained  in  satisfactory  con- 
dition until  the  low  water  in  the  latter  part  of  December,  when  dredging  was  again 
required,  the  Kappa  working  here  from  December  22  to  26  and  producing  an  ll-foot 
channel,    The  material  moved  at  this  bar  was  sand, 

Peters  Crossing  (272).  Plates  47-48.— This  crossing,  on  which  a  large  amount  of 
dredging  was  done  in  1903,  required  only  about  thirty-five  hours  of  actual  dredging 
this  year.  Until  October  no  work  was  needed,  9  feet  and  over  being  maintained  by 
natural  agencies.  Between  October  14  and  16  the  Iota  cut  through  a  narrow  bar  not 
over  800  feet  wide  between  9-foot  low-water  contours,  producing  a  channel  250  feet 
wide,  with  depths  of  II  feet  and  over.  Only  forty-three  and  one-half  hours  was  con- 
sumed in  this  work  from  the  time  the  dre<lge  left  the  bank  until  she  returne'l  to  the 
bank  on  completion  of  the  work.  Conditions  before  and  after  the  dred^ng  are 
shown  by  the  plates.  The  channel  maintained  itself  well  during  the  remainder  of 
the  season,  10  feet  being  the  least  depth  found  by  the  insi>ection  parties.  The  mate- 
rial moved  was  sand. 

Montezuma  Crossing  (311).  Plates  49-51. — Dredging  was  reciuired  at  this  crossing 
twice  during  the  season.  The  first  work  was  done  by  the  Iot4i  October  29  to  31,  a 
channel  witn  a  center  depth  of  14  feet  and  a  depth  of  1 1  feet  and  over  for  a  width  of 
500  feet  being  produced.  Conditions  l)efore  and  after  this  dredging  are  shown  on 
plates  49  and  50.  The  depth  having  l)ecome  reduced  to  10  feet,  the  channel  was 
opened  the  second  time  by  the  Kappa  November  21  to  26,  a  channel  14  feet  deeja  and 
250  feet  wide  l>eing  produced,  as  shown  on  plate  51.  This  channel  maintained  itself 
for  the  rest  of  the  season  without  further  dredging.  The  material  moved  at  this  bar 
was  sand. 

Andersons  Crossing  (359).  Plates  52-53.— The  first  dredging  of  the  season  at  this 
crossing  was  done  by  the  Kappa  October  10  to  15  and  Octol>er  20  to  22.  Conditions 
just  before  dredging  are  shown  on  plate  52.  The  width  between  the  9-foot  contours 
18  rather  great,  though  at  the  stage  then  prevailing  there  was  a  wide  channel  of  11 J 
to  12  feet  and  over.  Conditions  twelve  days  after  dredging  are  shown  on  plate  53. 
with  the  river  4 J  feet  lower.  The  cut  is  clear  and  well  defined  and  the  channel  of 
ample  width  and  depth.  Early  in  November  the  channel  showed  some  narrowing, 
ana  the  Kappa  was  agsAn  put  in  to  widen  it.  This  was  accomplished  November  7 
to  9,  and  the  channel  remained  in  satisfactory  condition  for  the  rest  of  the  season. 
The  material  moved  was  sand  and  gravel. 

Conditions  this  year  at  Point  Pleasant  and  foot  of  Inland  21  were  about  the  same  as 
usual.  Presidents  Island  gave  more  trouble  than  usual,  principally  because  of  the 
character  of  the  material  forming  the  bar,  while  Peters  was  less  troublesome  than 
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heretofore.  Cherokee,  Hathaway,  chute  of  Island  20,  and  Gold  Dust,  all  dredged 
in  former  years,  required  no  dredging  this  year,  while  Nolans,  Corona,  Montezuma, 
and  Andersons  were  new  places.  Random  Shot  reouired  a  much  larger  amount  of 
dredging  thsoi  in  1903,  when  it  was  first  dredged.  Fleeces  was  formerly  troublesome, 
bat  has  not  required  dredgins  since  1900,  until  this  year.  Based  upon  the  usual 
suppositions,  that  the  width  ot  each  cut  is  the  width  of  the  suction  mouth  and  that 
the  side  slopes  of  the  channel  are  1  on  2},  the  amount  of  material  moved  by  the 
dredges  during  the  season  was  2,149,734  cubic  yards.  In  1903  this  yardage  was 
891,098;  in  1902,  813,380;  in  1901,  1,666,465;  in  1900,  1,145,558,  and  in  1899, 
1,612,223. 

A  summary  of  the  operations  during  the  low- water  season  of  1904  is  given  in  Table 
No.  8;  a  statement  of  the  cost  of  dredging  operations,  from  April  1, 19(M,  to  April  30, 
1905,  is  given  in  Table  No.  9;  and  the  oeptha  over  shoal  crossings  during  the  low- 
water  season,  as  found  by  the  inspection  party  on  the  Search,  are  given  in  Table 
No.  10. 

For  additional  details  attention  is  invited  to  the  report  of  Assistant  Engineer  Wm. 
Gerig,  Appendix  1  £. 

8USVXY   FOB  14-FOOT  WATEBWAY,  HI88I8BIPPI  RIVER,  FROM  THE  MOUTH  OF  THE  ILLINOIS 

RIVER  TO  ar.  LOUIS,  MO. 

A  full  history  of  {his  survey  up  to  the  date  of  the  last  annual  report  is  published 
in  the  Supplements  to  the  Report  of  the  Chief  of  Engineers  for  1903,  page  68,  and  for 
1904,  page  53.  During  the  year  the  reduction  and  platting  of  the  notes  of  the  field 
work  of  1902  and  1903,  in  progress  at  the  date  of  my  last  annual  report,  was  com- 
pleted, and  a  map  showing  the  river  and  adjacent  topography  from  the  mouth  of  the 
Illinois  River  to  St  Louis,  Mo.,  was  prepared  in  thirteen  sheets,  scale  1  to  4,800. 
Profiles  and  diagrams  of  borings  were  also  prepared.  From  July  13  to  September  7 
a  small  part}'  on  the  steamer  Venui  was  engaged  in  taking  topography  and  levels  and 
making  borings  along  the  line  of  the  proposed  canal  leaving  the  river  at  Alton  and 
returning  to  the  river  a  short  distance  above  the  Merchants^  Bridge,  St.  Louis;  and 
in  making  cross  sections  and  borings  for  the  location  of  the  proposed  dam  at  Alton. 
Subsequently  additional  borings  were  made  at  the  site  of  the  proposed  lock;  the 
details  of  the  canal,  lock,  lock  gates,  and  dam  were  worked  out,  detailed -drawinj^s 
made,  and  estimates  of  cost  prepared.  A  map  of  the  river  from  Alton  to  St.  Louis, 
scale  1  inch  to  1  mile,  showing  the  location  of  the  proposed  works  and  a  profile 
along  the  line  of  the  canal,  were  prepared  and  all  data  submitted  to  the  Commission, 
whose  report  with  estimates  was  forwarded  to  the  Chief  of  Engineers  March  2.  The 
field  work  of  the  year  was  directed,  the  details  of  the  proposed  structures  worked 
out,  and  the  estimates  of  cost  prepared  by  Assistant  Engineer  F.  B.  Maltby,  acting 
under  special  instructions  from  the  president  of  the  Commission. 

The  following  papers  accompany  this  report: 

Money  statements. 

Abstract  of  contracts  in  force. 

Commercial  statistics. 

Statement  of  charts  issued  and  sold. 

Appendix  1  A.  Laws  affecting  the  Mississippi  River  Commission,  July  1, 1904,  to 
June  30,  1905. 

Appendix  1  B.  Report  of  Assistant  Engineer  W.-  G.  Comber  on  survey  of  the 
Atcha&ilaya  River. 

Appendix  1  C.  Report  of  Junior  Engineer  E.  L.  Harman  on  adjustment  of  precise 
levels  north  of  Brainerd,  Minn. 

Appendix  1  D.  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  discharge 
observations,  reduction  of  physical  data,  and  office  publications. 

Appendix  1  £.  Report  of  Assistant  Engineer  Wm.  Gerig  on  dredging  operations 
on  tne  Missiasippi  River  between  Head  of  the  Passes  and  mouth  of  the  Ohio  River 
and  care  and  repair  of  dredging  plant. 

Table  No.  1.  Corrected  geodetic  positions  between  Bemidji  and  Grand  Rapids. 

Table  No.  2.  Description  of  stone  line  bench  marks  in  the  vicinity  of  Aitkin. 

Table  No.  3.  Corrected  elevations  of  precise  level  bench  marks  north  of  Brainerd. 

Table  No.  4.  Highest  and  lowest  gauge  readings  in  1904,  Mississippi  River  and 
tributaries. 

Table  No.  5.  Annual  highest  and  lowest  gauge  readings,  1898  to  1905,  at  stations 
on  the  Mississippi  River  and  tributaries. 

Table  No.  6.  Results  of  discharge  observations,  Mississippi  River  and  tributaries. 

Table  No.  7.  Results  of  meter  ratings. 
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Table  No.  8.  Summary  of  dredging  operations,  MisBissippi  River  below  Cairo  dur- 
ing low- water  season  of  1904. 
Table  No.  9.  Cost  of  dredging  operations,  April  1,  1904.  to  April  30,  1905. 
Table  No.  10.  Depths  over  shoai  crossings,  Mississippi  River,  low-water  season  of 
1904. 

Plate  1.  Hydrograph  of  the  Mississippi  River,  Cairo,  111.,  to  Fort  Jackson,  La., 
June  1,  1904,  to  May  31,  1905. 
Plates  2  to  53.  Dredge  maps, 
^^pectfully  submitted. 

Wm.  B.  Ladub, 
Captain^  Corps  of  Engineeris, 
Secretary  Mimmppi  River  Commission. 
The  President  Mississippi  River  Commission. 


Money  statements, 

[Appropriation  for  improving  Mississippi  River.] 

July  1,  1904,  balance  unexpended $201,088.78 

Amount  allotted    from  appropriation   by  sundry  civil  act 

approved  April  28, 1904 , $387,000.00 

Miscellaneous  receipts  as  follows: 

Amount  collected  by  the  Solicitor  of  the  Treasury  from 
the  Memphis  and  Arkansas  City  Packet  Company,  as 
reimbursement  for  loss  of  coal  from  sinking  of  coal 
Imrge  by  steamer  Kate  Adams  on  December  27,  1904. 

Credited  to  "Dredges  and  Dredging, '»  April,  1905 78.00 

Amount  received  from  Chicago,  Burflngton  and  Quincy 
Railroad  Company  for  loss  of  United  States  property 
shipped  on  Gmernment  bill  of  lading  No.  70,  August 
29;  1903,  from  Minnesota  Transfer,  Minn.,  to  St.  Louis, 
Mo.    Credited  to  *  *  Surveys,  Gauges,  and  Observations, ' ' 

May,  1905 11.00 

From  transfers  and  sales  of  engineer  property  under  pro- 
visions of  section  5  of  river  and  harbor  act  of  June  13, 
1902: 
Sales  in  September,   1903,  credited    to  ** Surveys, 

Gauges,  and  O  bservations,  * '  October,  1904 3. 50 

Sales  in  February,  1904,  credited  to  *  *  Surveys,  Gauges, 

and  Observations,*'  October,  1904 "1 25. 00 

Reimbursement  for  transfer,  credited  to   **  Dredges 

and  Dredging,"  October,  1904 3,000.00 

Sales  in  OctolSr,  1904,  credited  to   "Dredges  and 

Dredging,"  December.  1904 35.00 

Sales  in  July,  1902, credited  to  "Dredges  and  Dredg- 
ing," December,  1904 114.35 

Sales  in  December,  1904,  credited  to  "Dredges  and 

Dredging,"  January,  1905 16.00 

Sales  in  March,   1905,   credited  to   "Dredges  and 

Dredging,"  April,  1905 90.60 

390, 373. 45 

591,462.23 
June  30,  1905,  amount  expended  during  fiscal  year 417,473. 18 

July  1,  1905,  balance  unexpended 173, 989. 05 

July  1,  1905,  outstanding  liabilities $26,009.77 

July  1,  1905,  amount  covered  by  uncompleted  contracts 139,506.  76 

165,516.53 

July  1,  1905,  balance  available ^ 8,472.52 
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[Appropriation  for  "Gauging  waters  of  the  Miwiflsippi  River  and  Its  tributaries.'* a] 

July  1,  1904,  balance  unexpended |2, 766. 08 

Amount  allotted  by  Chief  of  Engineers,  August  11, 1904,  from  permanent 
indefinite  appropriation  made  by  section  6  of  river  and  harbor  act  of 
August  11, 1888,  as  amended  by  section  9  of  river  and  harbor  act  of  June 
13,1902 : 9,100.00 

11,866.08 

June  30,  1905,  amount  expended  during  fiscal  year $9, 749. 99 

June  30, 1905,  amount  reverted  to  Treasury  during  fiscal  vear.  436. 58 

10,186.57 

Jnlv  1,  1905,  balance  unexpended 1, 679. 51 

July  1 ,  1905,  outstanding  liabilities -^^ 1, 240. 05 

July  1,  1905,  balance  reverting  to  Treaflnr>' 439. 46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpendetl  July  1 ,  1905  . .  1 9, 100. 00 

Itemued  ttaUmerU  of  expenditures  during  Ifte  fiscal  year  ending  June  SOy  1905 ,  submitted 
m  compliance  with  requirement  of  section  6  of  river  and  harbor  act  of  August  11,  1888. 

Observations: 

Pay  of  permanent  gauge  observers $4, 526. 67 

Inspections  and  repairs: 

Inspection  of  gauges  on  Mississippi  River  by  junior  engi- 
neers and  parties  on  steamers ! $1, 434. 62 

Inspection  ot  gauges  on  tributaries 174. 01 

Renewals  and  repairs  of  gauges  and  bulletins 1 ,  470. 58 

3,079.21 

Office  expenses  and  contin^ncies: 

Pfty  of  assistant  and  junior  engineers,  recorders,  and  clerks      1 ,  920.  75 

Stirtionery,  printing,  etc 228. 36 

2, 144. 11 

9,749.99 
[Appropriation  for  Waterway  from  Loekport,  111.,  to  St.  Louis,  Mo.] 

July  1,  1904,  balance  unexnended $9, 153. 55 

Amount  transferred  from  allotment  for  "Survey  of  Illinois  and  Des  Plaines 
rivers.  111.,**  as  reimbursement 1 1, 093. 40 

10,246.95 
June  30, 1905,  amount  expended  during  fiscal  year 6, 428. 64 

July  1,  1905,  balance  unexpended 3,818.31 

July  1,  1905,  outstanding  liabilities 17.05 

Jolv  1. 1905,  balance  available 3,801.26 


Oonsoiidaled  statement  of  appropriations  and  allotments  expended  under  the  secretary, 
Mississippi  Rirer  Commission,  to  June  SO,  1905. 

[Appropriation  for  "Gauging  Waters  of  the  Mississippi  River  and  its  Tributaries."] 

Allotments  from  general  appropriations  for  examinations,  survey^  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 5,000.00 

March  3,  1873 5,000.00 

June  23,  1874 5,000.00 

March  3,  1875 5,000.00 

•The  Gtutody  and  care  of  the  gauges  maintained  under  this  appropriation  were  asRumed  by  (he 
Miastastnii  River  Commiaslon  February  11, 1901,  on  which  date  they  were  transferred  to  the  Secretary, 
uidcr  authority  of  Secretary  of  War,  dated  January  25, 1901.  ^^  -. 
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Specific  appropriations  by  river  and  harbor  acta  of — 

August  14,  1876 

June  18,  1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

August  2,  1882 

Deficiency  act  of  March  12,1884 

Specific  appropriations  by  river  and  harbor  acts  of — 

July  5,  1884 

AuffU8t5,  1886 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August 

11,  1888  

Deficiency  act  of  October  19,  1888 

Allotments  from  permaf^ent  indefinite  appropriation  made  by  section  6 

of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 
j^ggQ  _  ^^^ ^^^ 

1891  (less  $3,618.34  withheld  in  United  States  Treasury  under  ruling 

that  only  $6,000  can  be  expended  each  fiscal  vear) 

1892 

1893 

1894...: 

1895 

1896 \ 

1897 

1898 

1899 

1900 

1901 

1902 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  as  amended  by  section  9  of 
river  and  harbor  act  of  June  13, 1902,  for  fiscal  years,  viz: 

1903 

.  1904 

1905 


$5,000.00 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
5,000.00 
2,100.00 

5,000.00 
5,000.00 

8,700.00 
3,600.00 


.9,000.00 

5, 181. 66 
5, 100. 00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
5,500.00 
6,000.00 
5,500.00 
6,000.00 
6,000.00 


9,100.00 
9,100.00 
9, 100. 00 


Total 182,481.66 

EXPENDED. 


To  June  30. 
1904. 

During  year 

ending  June 

30,1906. 

99,749.99 
486.58 

Total. 

Expenditures 

$162,256.37 
8,359.21 

$172,006.36 

8,795.79 

Total 

170,615.58 

10,186.57 

180,802.15 

Unexpended  balance  June  30, 1905 

1,679.51 

Total  appropriated,  etc 

182, 481. 66 

[Appropriation  for  "Waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.*'] 

Act  of  June  13,  1902  ( river  and  harbor) $25, 000. 00 

Amount  transferred  from  allotment  for  "Survey  of  Illinois  and  Des 
Plaines  rivers,  111.,"  as  reimbursement 1, 093. 40 

Total ^ 26,093.40 

EXPENDED. 


Expenditures 

Unexpended  balance  June  30, 1905. 


Total  appropriated,  etc. 


To  June  30, 
1904. 


$15,846.45 


During  year 

ending  June 

30,1906. 


$6,428.64 


Total; 


$22,275.09 
8,818.81 


26,093.40 
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Ahitractofconlrads  enteredirUoby  Capt.  Wm.  B.  Ladue,  Corps  of  Engineers,  in  force  June 
SO,  1905 — Improving  Mississippi  River,  Mississippi  River  Commissicm,  secretary's  office. 


ContiHCtor. 


I 


Amount  and  character 
of  work. 


C.Jatle&Co 

The  Springfield  Boiler 
and  Manufacturing 
Co. 


Furnishing  450.000 
bushels  coal. 

Constructing  self-pro- 
pelling hydraulic 
dredge  and  ponton 
pipeline. 


Price. 


af0.09 
238,998.17 


I  I  Date  of 

Date  of     Date  of  |    begin- 
contract.  approval.'     ninj 


1905. 
Apr.  17 


1905. 
May     9 


Apr.  21  '  June  15 

I 


Date  of 
I  expira- 
1    tion. 


1906. 
'  June  SO 


1905. 
May  22 


June  29  '  Dec.  12 

I 


a  Per  bushel. 

Commercial  statistics  for  calendar  year  1904. 

Table  No.  1. 


Tonnage  between — 


St.  Louis  and  Cairo 

Cairo  and  Memphi8 

Memphis  and  Vick«burg . . . . 
Vickaburg  and  New  Orleans 


Number 

of  paflsen- 

gcra. 


72,497 
57.191 
106,292 
87,796 


Receipts  and  shipmenUi,  in  tons. 


Grain    ' 

and  its      Cotton, 
products. 


26.699 
8,782 
16,017 
23,878 

471 
15,455 
87.581 
46,997 

Cotton 
seed  and 
its  prod- 
ucts. 


Live  I 
stock.  I 


l,48f|  16,266 
12.0ei  618 

52,757  I    3,966 
63,901  I    4,858 


Coal  and 
coke. 


108,955  , 
1,250,467 
1,077,698  ! 
1,020,500 


Lumber. 


88,510 
192,481 
76.357 
25.858  ' 


Tonnage  between— 

Receipts  and  shipments,  in  tons. 

Logs. 

Iron,..teel,    ^'^?fij« 
and  metals.    •p^.PJJ; 

1,400  i          18,581 

43,549  1           3,745 

16,246  1         28,739 

116,371           118,468 

Stone,  sand, 
and  gravel. 

Miscella- 
neous and 
unclassi- 
fied. 

Total. 

SL  Louis  and  Cairo 

65,990 
508.465 
630,226 
133.638 

14,559 

29,700 

19,000 

377,415 

93,574           ftm  iM 

Cairo  and  Memphis 

Memphis  and  Vicksburg 

Vicksburg  and  New  Orleans. . . 

92,978 

82,016 

al86,466 

2,153,254 
2,040,596 
2,117,840 

a  Includes  111,624  tons  of  oil. 

NoTK.— Each  stretch  is  treated  as  a  separate  river,  and  tonnage  carried  between  i)orts  on  difTerent 
stretches  will  appear  in  the  statistics  of  all  intervening  stretch&s.  Consequently,  the  sum  of  the  ton- 
nage carried  in  the  four  stretches  does  not  represent  the  total  traffic  on  the  river  as  a  whole. 

During  the  year  the  St.  Louis  and  Mississippi  Valley  Transportation  Company,  which  for  years  has 
been  the  principal  carrier  of  grain  and  other  bulk  freight  between  St.  Louis  and  New  Orleans,  dls- 
poRed  of  Wr  eaulpment,  consisting  of  3  large  towboatn  and  30  barges,  to  the  Monongahela  River  Con- 
fiolidated  Coal  and  Coke  Company,  and  retired  from  business. 

Table  No.  2. — Receipts  and  shipments  at  principal  ports. 


Ports. 


Passen- 
gers car- 
ried in 
and  out 
of  port. 


Receipts  and  shipments,  in  tons. 


StLouia.  Mo a947,913 

Memphis.  Tenn 100,187 

Vtcksbuig.  Miss. b (      34,907 

New  Orleans,  Ia,c 22, 489 


Grain 

and  its 

products. 

32,221 

10,260 

4,519 

3-11,345 


Cotton. 


513 

24,918 

52,934 

574,343 


Cotton 

seed  and 

Live 

its  prod- 

stock. 

ucts. 

1,481 

25,017 

20,155 

2,010 

31,887 

962 

315, 858 

4,936 

Coal  and     j  ..-.k^, 
live  coke.  I  Lumber. 


108,821  40,918 

171,084  93,588 

70,300  8,816 

1,025,252  549,075 


Porta. 


St.  Loiiis,  Mo 

Memphis.  Tenn 

Vicksburg.  Miss. ». . 
New  Orleans,  La.  <■ . 


Receipts  and  shipments,  in  tons. 


Logs. 


I  Iron,  steel.    ^^':!^Z^ 
.and  metals'     -^.P- 


36,879 
212,030 
125,000 
202,768 


1,799 
28,310 

3,992 
81,522 


Stone, 

sand,  and 

gravel. 


18,424 

13,224 

5,476 

796,477 


25,200 
'72,'666' 


Miscella- 
neous and 
unclassi- 
fied. 


112,862 

64,009 

19,123 

d 997, 270 


Total. 


877,986 

664,744 

823,009 

4,911,606 


a  Includes  762,696  passengers  in  local  excursion  traffic. 

^The  trafHc  on  the  Yazoo  River  and  its  tributaries  not  included. 

« Includes  exports  and  imports  and  the  domestic  coa^dwise  traffic  as  far  as  reported, 

d  Includes  849,189  tons  of  oil. 
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Table  No.  3. — Seagoing  traffic  at  New  Orleans,  La. 

Arrivals  and  departures: 
Foreiffn-bound  vessels — 

Number 

Tonna^ 3,19i 

Coaatwise  vessels — 

Number 

Tonnage 1,241 


Totals- 
Number  . 
Tonnage . 


Receipts  and  shipments; 

Grain  and  its  products 

Ck)tton 

Cotton  seed  and  its  products  . . 

Live  stock 

Coal  and  coke 

Lumber 

Logs 

Iron,  steel,  and  metals 

Groceries  and  provisions 

^         Oils  ( fuel  or  mineral) 

Miscellaneous  and  unclassitied 


Total. 


3,251,< 


Table  No.  4. — Ferry  traffic. 


Location  of  ferries  and 
transfere. 


I 


Number 
of  passen- 
gers. 


Tonnage  of  freight  carried. 


..I_ 


St.  Louis,  Mo I    1,578,614 

Ste.  Genevieve,  Mo.;  Chester, 

111.;   Cape  Girardeau,  Mo.;  ' 

Grays  Point  to  Thebe.««  and 

Gale,  111.;  Commerce.  Mo . . .  lift,  897 
Cairo,  111.,  to  Birds  Point,  Mo., 

WIckliffe,  Ky.,  and  Green- 
field, Mo 90,065 

Belmont,  Mo.,  to   Columbus 

and    Hickman,   Ky.;    A.sh- 

port,  Tenn.;    Hales  Point, 

Tenn 6, 588 

Memphis,  Tenn.,  to  Hopefield, 

Ark.,  and  West  Memphis, 

Ark 120,000 

Helena,  Ark,;  Trotters  Point. 

Ark.;  Arkansas  Citv,  Ark...  63,119 

Vicksburg,  Miss.;  Delta  Point. 

La 95,263 

Natchez,    Miss.,    to   Vidalia, 

La.;  Bayou  Sara,  La.:  Baton 

Rouge,  La.;  Donaldson ville. 

La 147,384 

NewOrleans,  La ,    2,(536,001 


Grain 

and  its 

produet.*^. 


143,645 


Cotton 

r!/^*»/^Ti    I  seed  and     Li\e    Coal  and 
cotton.  ,  j^  pj^^.    gj^j^^        ^^^^ 

^L  ".!!!_l I 


729  I 
289  ' 


36, 
4, 
5, 

256, 


125  ' 
781  : 
131  I 


973  I 

185  I 


4,788    1 137,953 


Lumb4 


23,172         31,201       4,932 
2,579  1,947     11,172 


209.812 
8,201 


J. 


18,867 

11,194 

328 


7,661 
145,733 


L2,175  ' 

5,192 

44,585 

6,591 

402 

15,128 

185 

4,802 

61,118 

200       1,444 
101,415  I  52,499 


1,757 
86,654 


171,11 


248,8 
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Tabl£  No.  4. — Ferry  traffic — Continaed. 


Location  of  ferries  and 
transfers. 


Tonnage  of  freight  carried. 


Logs. 


Iron,  steel, 

and 

metals. 


Groceries 
and  provi- 
sions. 


Sand. 

gravel,  and 

stone. 


Unclassi- 
fied and 
miscella- 
neous. 


Total. 


St.  Louis,  Mo 

Ste.  Genevieve,  Mo.;  Chester, 
111.;  Cape  Girardeau,  Mo.: 
Grays  Point  to  Thebes  and 
Gale,  HI.;  Commerce,  Mo 

Cairo.  Ill^  to  Birds  Point.  Mo., 
Wickliffe,  Ky.,  and  Green- 
field, Mo 

Belmont,  Mo.,  to  Columbus 
and  Hickman,  Ky.;  Ash- 
port,  Tenn.;  Hales  Point, 
Tenn 

Memphis,  Tenn.,  to  Hopefleld. 
Ark.,  and  We«t  Memphis, 
Ark 

Helena,  Ark.;  Trotters  Point, 
Ark.;  Arkansas  City,  Ark... 

Vicksbuig.  Miss;  Delta  Point. 


126 
660 


47,882 

29,766 
8.962 


12,060 
7,246 


Natchez,  MLw.,  to  Vidalia, 
La.;  Bayou  Sara,  La.;  Baton 
Rouge,  La.;  Donaldson viUe, 


New  Orleans,  La. 


10,000 
16,000 


11,870 

280 

21,606 


71 
81,664 


20,000 

24,892 
168,017 

1,500 

67,325 
4,187 
2,233 


1,402 
60 


979,678 


9,000 


60.750 


5,725,642   7,155,863 


163,692 
231,608 

126,648 

88,960 

19,905 

898,346 


41,075 
1,438,706 


1,266.812 
674,879 

128,143 

896,014 
86,808 
492,377 


65,103 
2,422,807 


StalemerU  of  maps  and  charts  issued  and  sold  from  July  1,  1904t  to  June  SO,  1906 — /wi- 
proving  Mississippi  River ,  Mississippi  River  Commisgion,  secretary's  office. 


Description. 


Upper  alluvial  valley  map 

Lower  alluvial  valley  map 

I  ncb-to-mile  map 

Detail  chart,  1:20.000  scale 

Detail  chari,  1 :  10.000  scale 

Detail  chart,  1:10,000  scale  (harbor  of  New  Orleans) 

District  map  of  lower  Mississippi  River 

Lake  Itasca  Basin 

St.  Francis  Basin 

Total 


Free. 


96 

106 

8,148 

1,099 

1,865^ 

4 

1 

12 
878 


6,203 


Sold.   I  Total. 


17  ' 

60 ; 

1,804  I 
587 
31 

184  I 
1 


lis 

165 

4,947 

1,686 

1,396 

188 

2 

14 

401 


2,709 


8,912 


Proceeds  deposited  with  the  assistant  treasurer  of  the  United  States  at  St.  Louis, 
Mo.,  $326.44. 


Appendix  1  A. 

LAWS  AFPBCTING  THE  MISSISSIPPI  RIVBB  COMMISSION,   JULY  1,    1904,   TO  JIJNB  30,  1905. 

[Public— No.  215.] 

AN  ACT  Making  appropriations 'for  the  construction,  reoair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  lor  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Oonqress  assembled^  That  the  following  sums  of  money  be,  and  are  hereby,  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
be  immediately  available,  and  to  be  expended  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chiei  of  Engineers,  for  the  construction,  comple- 
tion, repair,  and  preservation  of  the  public  works  hereinafter  named: 

Improving  the  Missiasipj^i  River  from  the  Head  of  the  Passes  to  the  mouth  of  the 
Ohio  River,  including  salaries,  clerical,  official,  traveling,  and  miscellaneous  expenses 
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of  the  MissisBippi  River  CommisBion:  Continuing  improvement,  one  million  dollars, 
which  shall  be  expended  under  the  direction  of  the  Secretary  of  War  in  accordance 
with  the  plans,  specifications,  and  recommendations  of  the  Mississippi  River  Com- 
mission as  approved  by  the  Chief  of  Engineers  for  the  general  improvement  of  the 
river,  for  the  building  of  levees,  and  for  surveys,  including  the  survey  from  the  Head 
of  the  Paflses  to  the  headwaters  of  the  river,  in  such  manner  as  in  their  opinion  shall 
best  improve  navigation  and  promote  the  interests  of  commerce  at  all  stages  of  the 
river:  Provided^  That  on  and  after  the  passage  of  this  act  a  contract  or  contracts  may 
be  entered  into  by  the  Secretary  of  War  tor  such  materials  and  work  as  may  be 
necessary  to  carry  on  continuously  the  plans  of  the  Mississippi  River  Commission  as 
aforesaid,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  two  million  dollars,  exclusive  of  the  amounts  herein 
and  heretofore  appropriated,  which  latter  amount  may  be  expended  during  the  year 
banning  July  nrst,  nineteen  hundred  and  six:  Provided  furthery  That  the  money 
hereby  appropriated  and  authorized  to  be  expended,  in  pursuance  of  contracts  or 
otherwise,  or  so  much  thereof  as  may  be  necessary,  shall  oe  expended  in  the  con- 
struction of  suitable  and  necessary  aredge  boats  and  other  devices  and  appliances 
and  in  the  maintenance  and  operation  of  the  same,  with  the  view  of  ultimately 
obtaining  and  maintaining  a  navigable  channel  from  Cairo  down  not  less  than  two 
hundred  and  fifty  feet  in  width  and  nine  feet  in  depth  at  all  periods  of  the  year, 
except  when  navigation  is  closed  by  ice:  And  provided  further ^  That  the  water  courses 
connected  with  sai<1  river,  and  the  harbors  upon  it,  now  under  the  control  of  the 
Mississippi  River  Commission  and  under  improvement,  may,  in  the  discretion  of 
said  Commission,  upon  approval  by  the  Chief  of  Engineers,  receive  allotments  for 
improvements  now  under  way  or  hereafter  to  be  undertaken,  to  be  paid  for  from  the 
amounts  herein  appropriated  or  authorized. 

For  emergencies:  To  provide  for  the  restoration  of  channels  or  river  and  harbor 
improvements  heretofore  established  or  made  b^  the  Government,  or  herein  pro- 
vided for,  where  by  reason  of  emergency  occurring  after  the  passage  of  this  act  the 
usual  depth  of  such  channels  or  customary  use  of  such  improvement  can  not  be  main- 
tained and  there  is  no  sufficient  fund  available  for  such  restoration,  three  hundred 
thousand  dollars.  The  amount  herein  provided  shall  be  allotted  by  the  Secretary  of 
War:  Provided^  That  in  no  case  shall  such  allotment  be  made  unless  recommended 
by  the  local  engineer  having  such  channel  or  improvement  in  charoe,  and  by  the 
Chief  of  Engineers,  respectively:  Provided  further ^  That  for  no  sin^e  channel  or 
improvement  shall  a  sum  greater  than  ten  thousand  dollars  be  allott^. 

Appropriations  made  for  the  respective  works  herein  named,  or  so  much  thereof 
as  may  be  necessary,  may,  in  the  discretion  of  the  Secretary  of  War,  be  used  for 
maintenance  and  for  the  repair  and  restoration  of  said  works  whenever,  from  any 
cause,  they  have  become  seriously  impaired,  as  well  as  for  the  further  improvement 
of  said  works. 

Surveys  and  examinations  provided  for  in  this  section  shall,  unless  otherwise 
expressed,  be  paid  for  from  the  appropriations  made  for  the  respective  improvements 
or  projects  to  which  they  pertain,  or  m  connection  with  which  they  are  mentioned. 

All  works  of  improvement  heretofore  or  herein  authorized  to  be  prosecuted  or 
completed  under  contracts  may,  in  the  discretion  of  the  Secretary  of  War,'  be  carried 
on  by  contract  or  otherwise,  as  may  be  most  economical  or  advantageous  to  the 
United  States. 

Where  separate  works  or  items  are  consolidated  in  this  act  and  an  aggr^te  amount 
is  appropriated  therefor,  the  amounts  herein  appropriated  shall  be  expenofed  in  secur- 
ing maintenance  and  improvement  according  to  the  respective  projects  herein  or 
heretofore  adopted  by  Congress,  after  giving  due  re^rd  to  the  respective  needs  of 
traffic.  The  allotments  to  the  respective  works  herein  consolidatea  shall  be  made 
by  the  Secretary  of  War  upon  recommendations  by  the  Chief  of  Engineers.  In  case 
such  works  or  items  are  consolidated  and  separate  amounts  are  given  with  each  proj- 
ect, the  amounts  so  named  shall  be  expended  upon  such  separate  projects,  unless  in 
the  discretion  of  the  Secretary  of  War  another  allotment  or  division  should  he  made 
of  the  same.  Any  balances  now  remaining  to  the  credit  of  the  consolidated  items  in 
this  act  shall  be  carried  to  the  credit  of  the  respective  aggregate  amounts  appropri- 
ated for  the  consolidated  items  herein  contained. 

*  *  «  «  «  '         *  «        • 

Sec.  9.  That  the  Secretary  of  War  is  hereby  directed  to  cause  preliminary  exam- 
inations or  surveys  to  be  made  at  the  localities  named  in  this  section  as  hereinafter 
provided.    In  all  cases,  unless  a  survey  or  estimate  is  herein  expressly  directed,  a 
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pieliiniiuiry  examination  shall  first  be  made  which  shall  embrace  information  con- 
oeming  the  commercial  importance,  present  and  proepectivei  of  the  river  or  harbor 
mentioned,  and  a  report  as  to  the  advisability  of  its  im{>rovement.  Whenever  such 
preliminary  examination  has  been  made,  in  case  such  improvement  is  not  deemed 
advisable,  no  surveys  thereof  or  estimate  therefor  shall  be  made  without  the  direc- 
tion of  Coneress;  but  in  case  the  report  shall  be  to  the  effect  that  such  river  or  harbor 
is  worthy  of  improvement,  or  that  a  survey  and  estimate  should  be  made  to  determine 
the  advisabihty  of  improvement,  the  Secretary  of  War  is  hereby  directed,  at  his  dis- 
cretion, to  cause  surveys  to  be  made  and  the  cost  of  improvement  of  such  river  or 
harbor  to  he  estimated  and  reported  to  Congress:  Provided,  That  in  all  cases  prelim- 
inary examinations  as  well  as  surveys  shall  be  examined  and  reviewed  by  the  board 
Erovided  for  in  section  three  of  the  river  and  harlK>r  act  of  June  thirteenth,  nineteen 
undred  and  two.  Such  examination  and  review  shall  be  made  by  the  said  board 
of  all  examinations  or  surveys  provided  for  in  this  act,  whether  contained  in  section 
one  or  section  ten;  said  board  shall  also,  on  request  by  resolution  of  the  Committee 
on  Commerce  of  the  United  States  Senate,  or  the  Committee  on  Rivers  and  Harbors 
of  the  House  of  Representatives,  examine  and  review  surveys  provided  for  by  acts 
or  resolutions  prior  to  the  river  and  harbor  act  of  June  thirteenth,  nineteen  hundred 
and  two,  and  report  thereon:  Provided  further ,  That  at  any  time  prior  to  the  assem- 
bling of  Congress  in  December,  nineteen  hundred  and  five,  all  reports  of  preliminary 
examinations  and  surveys  that  may  be  ready  for  printing  shall,  in  the  discretion  of 
the  Secretary ^of  War,  be  printed  by  the  Public  Printer  as  documents  of  the  Fifty- 
ninth  Congress. 


TENNE88BE. 

Mississippi  River,  from  the  town  of  Ash  port,  Tennessee,  to  the  highlands  above 
overflow  at  or  near  the  town  of  Fort  Pillow,  and  from  Ashporteastto  the  highlands 
above  overflow  in  Lauderdale  County,  with  a  view  to  improving  navigation  of  said 
section  of  the  river  and  preventing  oveiflow. 

•  «««««« 

Approved,  March  3,  1905. 

[Public— No.  216.] 

AK  ACT  Making  appropriations  for  sundry  civil  expenses  of  the  Oovernment  for  the  fiscal  year  end- 
ing Jnne  thirtieth,  nineteen  hundred  and  six,  and  for  other  purposes. 

Be  it  eaacted  by  the  Senate  and  House  of  Representatires  of  the  United  States  of  America 
in  Congress  assembled.  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thir- 
tieth, nineteen  hundred  and  six,  namely  ^ 

Under  the  War  Department. 


UNDER  THE  MISSISSIPPI   RIVER  COMMISSION. 

Improving  Mississippi  River:  For  continuing  improvement  in  completion  of  con- 
tract authorization  of  Mississippi  River  from  Head  of  Passes  to  the  mouth  of  the 
Ohio  River,  including  salaries  and  clerical,  office,  traveling,  and  miscellaneous 
expenses  of  the  Mississippi  River  Commission,  two  million  dollars. 

Approved,  March  3,  1905. 
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Appendix  1  B. 

REFOBT  OF  ASSISTANT  ENGINEER  W.  G.  CX)MBBR  ON  SURVEY  OP  ATCHAFALAYA  RIYBS. 

•  St.  Louis,  Mo.,  May  lOy  1906. 

CAPTAm:  In  compliance  with  jrour  instructions  I  have  the  honor  to  make  the  fol- 
lowing report  on  Atchafalaya  River  survey,  made  in  the  months  of  December  and 
January,  1904-6,  under  my  charge. 

Under  your  instructions  of  November  19,  1904,  the  survey  was  ordered  to  include 
soundings  with  ranges  marked  for  future  identification,  topograohy  to  include  shore 
line  and  controlling  levee  lines,  precise  levels,  with  either  tape  line  or  triangulatioD 
measurements  as  a  base  for  the  stadia  measurements,  and  for  location  of  the  i»«cJ8e 
bench  marks. 

The  survey  party  was  organized  at  Memphis  on  the  steamer  Patrol^  which  with  a 
fuel  bai^e  was  used  on  the  survey,  with  the  following  assistants:  Geo.  H.  French, 
assistant  engineer;  E.  L.  Harman,  £.  J.  Thomas,  C.  L.  Vandebut^h,  and  F.  E.  Early, 
junior  engineers;  6  recorders,  and  35  others,  including  surveymen,  laborers,  and 
steamboat  crew. 

Owing  to  delays  in  receiving  marking  pipe  the  party  did  not  leave  Memphis  until 
Deceml^r  3,  arnving at  Simmesport,  5  mUea  below  Red  River,  at  3  p.  m.,  Decembers. 

After  a  studv  of  the  topographic  conditions  it  was  determined  to  carry  a  taped  line 
down  the  left  bank,  on  or  near  the  foot  of  the  levee,  as  promising  better  results  than 
tertiary  triangulation  on  account  of  the  necessarily  small  triangles. 

The  party  was  subdivided  into  tape-line  party,  two  topographic  parties,  precise- 
level  party,  ordinary  level  and  flag  party,  and  hydrocraphic  party. 

Taped  ttn^.— The  tape-line  party,  Assistant  French  in  chax^,  1  recorder,  and  9 
men,  began  work  at  precise  bench  marks  92  and  93  of  the  Red  River  survey, 
using  azimuths  procured  from  the  Vicksburg  ofldce.  Stations  were  established  using 
longest  possible  lines,  tod  angles  repeated  between  these  stations  four  times,  direct 
and  reversed  on  different  parts  of  the  limb,  using  Berger  transit  No.  4d30,  a  nearly 
new  30-inch  topographic  instrument,  and  mean  of  angles  taken,  with  azimuths  cor- 
rected by  observations  on  Polaris  or  51  Cephei,  at  elongation,  about  every  6  miles. 

Lines  between  stations  were  taped  with  200-foot  steel  tape,  standard  at  60^  F.,  at 
16  pounds  tension.  Lines  were  twice  taped,  forward  and  back,  and  mean  of  meas- 
urements used,  after  correction  for  temperature  and  slope. 

The  number  of  courses  taped  and  stations  occupied  on  main  line  was  154,  and  aver- 
age distance  between  stations  730  meters;  the  shortest  course,  between  triangles  72 
and  73,  138  meters,  and  the  longest  course,  between  triangles  112  and  113,  1,800 
meters. 

After  completing  the  line  from  precise  bench  mark  93  to  precise  bench  mark 
24,  at  Grand  River,  the  work  was  again  taken  up  at  precise  bench  mark  93  and 
extended  to  bench  mark  ^p,  thus  making  a  connection  with  Mississippi  River 
locations.  This  line  should  be  connected  at  the  first  opportunity  with  the  secondary 
positions  in  the  neighborhood,  as  it  has  been  found  that  the  location  of  bench 
mark  ^p  is  a  stadia  location  only. 

Azimuth  observations  at  bench  mark  JJ»  and  precise  bench  mark  24  were  not 
made  on  account  of  bad  weather  and  the  necessity  of  disbanding  the  party  to  save 
expense.  These  observations  can  be  made  economically  when  a  party  is  again  in 
the  neighborhood. 

The  route  used  was  either  on  or  near  the  levee,  until  the  end  of  the  levee  was 
reached,  about  1  mile  above  the  head  of  the  Alabama  Bayou  and  43  miles  from  Red 
River,  thence  entirely  through  the  woods  to  Grand  River,  cutting  across  the  bends 
whenever  practicable  to  use  the  shortest  and  beet  line. 

From  the  table  of  distance  and  azimuth  closures  <>  I  find  that  the  total  disc^repancy 
in  measurements  over  the  69.9  miles  of  taped  line  is  4.79  feet,  or  about  1: 77,000,  and 
the  azimuth  error,  i.  e.,  excess  of  large  over  small  closures,  about  eleven  seconds  of 
arc  or  19.7  feet,  or  1 :  19,000,  and  the  probable  error  is  inside  these  limits. 

The  country  is  almost  an  ideal  one  for  this  kind  of  measurement,  and  to  this  and 
the  industry  and  interest  of  the  tape-line  party  are  attributed  the  apparently  good 
results. 

PredM  levels.— The  precise-level  party.  Assistant  Harman  in  chaiige,  also  benn 
work  at  precise  bencn  marks  92  and  93  of  the  Red  River  survey,  and  carried  a 

o  Not  printed. 
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contanaoaa  duplicate  line  down  the  left  bank  of  the  river,  takine  advantage  of  the 
tape-line  party's  cut  in  the  woods.  Twenty-four  precise  bench  marks  were  set 
and  elevations  determined,  23  on  the  left  bank  and  1  on  the  right  bank  at  Melville. 
All  of  these  marks  were  located  by  taped  line  and  repeated  angles  from  the  main  tape 
line. 

In  addition  to  this  work  the  permanent  river  gauges  at  Simmesport  and  Melville 
were  connected  with. 

The  usual  methods  were  used,  and  the  precise  bench  marks  are  the  regulation 
tile  and  pipe  adopted  by  this  office. 

Ordinary  UreU. — No  use  of  ordinary  levels  was  made  except  to  determine  the  river 
slope,  and  as  the  low-water  slope  was  so  slight  it  was  thought  only  necessary  to  deter- 
mine this  for  every  mile  of  river.  This  was  done  by  duplicate  lines  of  levels  from 
the  precise  bench  marks  to  the  water  surface  at  every  fifteenth  sounding  section.  In 
addition  to  this  work  this  party  laid  out  sounding  sections,  buried  the  marking  pipe 
for  the  hydrographer,  and  flawed  all  connection  points  for  the  topographers.  The 
gauges  at  Melville  and  Simmesport  were  inspected  by  Recorder  Eitzen,  in  charge  of 
the  level  party. 

Hydrography. — Sounding  sections  were  laid  out  normal  to  the  stream  100  meters 
apart  and  marked  with  range  flags.  At  ever^r  fifth  range  the  cross  section  was 
extended  farther  back,  and  each  end  marked  with  a  H-inch  black  iron  pipe  5  feet 
long  and  set  about  3^  feet  in  the  ground.  These  pipe  sections  were  instrumental! y 
occupied,  and  azimuths  read  over  the  cross  section  for  the  purpose  of  more  easily 
identifying  the  section  at  some  future  time. 

The  usual  method  of  sounding  and  location  by  stadia  rod  carried  in  the  sounding 
boat  with  readings  from  transit  locator  on  shore  was  followed. 

Number  of  main  cross  sections  sounded 1, 099 

Number  of  side  bayou  cross  sections 45 

Cross  sections  sounded  per  mile  of  river 16 

In  addition  to  the  cross-section  soundings  a  low- water  discharge  determination 
consisting  of  ten  observations,  five  with  double  floats  and  &\'e  witn  rod  floats,  was 
taken,  the  discharge  section  being  located  about  halfway  between  Simmesport  and 
Melville. 

Rtmarhs. — The  country  from  the  head  of  the  river  to  Melville  (31  miles),  on  the 
right,  is  highly  cultivated,  with  cotton  as  the  principal  crop,  the  plantation  ami 
tenant  houses  forming  an  almost  continuous  village  along  the  inside  of  the  levee. 
On  the  left  bank  the  same  conditions  prevail  for  about  20  miles  from  the  head  of 
the  river;  after  this  point  the  country  is  only  partially  cleared.  Below  Melville  no 
clearings  are  found  on  either  bank,  except  abEuidoned  plantations. 

The  navigation  of  the  river  by  river  steamboat  is  somewhat  perilous  at  low  water 
owing  to  the  numerous  snags,  and  at  high  water  because  of  the  treacherous  eddies 
caused  by  projecting  points  and  cave-ins;  but  ample  water  for  steamboats  is  found  at 
all  times  of  the  year  over  the  reach  surveyed. 

Remains  of  the  **  Raft**  are  found,  chiefly  between  Simmesport  and  Melville,  most 
prominently  at  "The  Ricketts"  and  "Delano  Ricketts,"  where  the  navigable  chan- 
nel is  very  narrow,  and  the  "  Raft"  remains  are  plainly  visible  at  low  water. 

The  weather  and  river  stage  were  very  favorable  to  the  work. 

Miles  of  river  surveyed 69 

Time  occupied  by  survey  proper  in  days 52 

Rainy  days  and  Sundays 8 

Number  of  actual  working  days 44 

Progress  per  working  day  in  miles 1.5 

The  land  slope  of  the  left  bank  is  given  below  in  reaches.  The  increased  slope 
from  the  head  of  Alabama  Bayou  to  the  foot  of  same,  and  the  diminished  slope  from 
Melville  to  the  Alabama  Bayou,  would  seem  to  have  been  caused  by  the  levee  end- 
ing just  above  the  Alabama  Bayou  and  the  consequent  piling  up  of  the  water  and 
incr^ised  deposit  of  alluvial  matter. 
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Slope  of  land  surface  per  fnUe^  toith  didance  in  miies  from  head  of  Atchafalaya  River  to 

Grand  River. 


Distance, 


Eleva- 
tion of 
ground. 


fflope.  Simper 


P.  B.M.  92,  Barbre  Landing 

P.  B.M.  10,  opposite  Melville 

P.  B.  M.  15,  opposite  head  Alabama  Bayou 

Foot  Alabama  Bayou 

P.B.M.24,  opposite  Butte  La  Bose 


0.00 
90.00 
12.00 
18.45 
10,29 


FeeL  i 

47.90  ,  0.00 

28.80  i  19.10  ' 

22.24  6.56  ! 

IS.  12  9. 12  , 

9.60  I  8.52  , 


Feet. 
O.00O 
.637 
.5*7 
.676 
.342 


Elevations  are  referred  to 


Gulf  level. 


The  rapid  progress  of  the  sarvey  is  due  to  the  interest  and  industry  displayed  by 
my  assistants,  and  the  favorable  conditions  for  the  work. 
Kespectfully  submitted. 

W.  G.  OosiBEB,  Aesistant  Engineer. 
Capt  Wm.  B.  Ladue, 

Corps  of  Engineers,  U.  S,  Army, 

Secretary  Mississippi  River  Commission. 


Appendix  1  C. 

REPORT  OF  JUNIOR  BNQINEER  B.    L.    HARMAN    ON  ADJUSTMENT  OF    PRECISE-LEVEL    LOOP 
NORTH   OF  BRAINERD,  MINN.,  VIA  CASS  LAKE,  GRAND  RAPIDS,  AND  AITKIN,  MINN. 

St.  Louis,  Mo.,  June  Sy  1906. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  adjustment  of  the 
precise-level  loop  north  of  Brainerd,  Minn. 

The  following  lines,  viz,  Brainerd,  Minn.,  to  Grand  Rapids,  Minn.  (Blackberry 
Station),  via  Cass  Lake,  Minn.,  1900;  Brainerd,  Minn.,  to  Aitkin,  Minn.,  1898;  and 
Aitkin,  Minn.,  to  Grand  Rapids,  Minn.  (Blackberry  Station),  1902,  form  a  closed 
loop. 

It  is  desired  to  embrace  all  this  work  north  of  Brainerd,  Minn.,  in  one  report,  with 
rod  corrections  and  loop  adjustment  all  made. 

The  tabulated  results  have  all  been  published,  as  follows: 

(1)  Brainerd,  Minn.,  to  Aitkin,  Minn.,  1898  (under  head  St.  Paul,  Minn.,  to  Ait- 
kin, Mmn.).  See  Report  of  Chief  of  Engineers,  1899,  Table  No.  5,  pages  3420  to 
3468,  the  report  on  which  and  the  descriptions  of  bench  marks  are  given  in  same 
report,  pases  3405  to  3419. 

(2)  Brainerd,  Minn.,  to  Grand  Rapids,  Minn.  (Blackberry  Station),  via  Cass  Lake, 
Minn,  (under  the  heads  Brainerd,  Minn.,  to  Lake  Itasca,  Minn.,  1900,  and  Cass 
Lake,  Minn.,  to  Grand  Rapids,  Minn,  1900).  See  Report  of  Chief  of  Engineers,  1901, 
Table  No.  6,  pages  72  to  111,  the  report  on  which  is  given  in  same  report,  pages  69 
to  71,  and  the  descriptions  of  the  bench  marks  in  same  report,  pages  112  to  125. 

(3)  Aitkin,  Minn.,  to  Grand  Rapids,  Minn.  ( Blackberry  Station),  1902.  See  Report 
of  Chief  of  Engineers,  1903,  Table  No.  3,  paj^es  80  to  96,  the  report  on  which  has 
never  been  published,  but  the  route  of  the  line  and  the  descriptions  of  the  bench 
marks  are  given  in  same  report,  pages  74  to  75  and  78  to  79. 

Some  items  of  a  report  will  have  to  be  mentioned  here  to  properly  lead  up  to  the 
adjustment  of  the  loop. 

Methods  ofMd  work. — ^The  methods  pursued  are  those  described  in  the  Report  of 
the  Chief  of  EngineerB  for  1899,  page  3469. 

Instruments.-^he  instruments  used  were  Kern  precise  level  No.  4,  Fauth  bubble 
No.  214,  and  Kern  precise-level  rods  Nos.  XVIII  and  XIX.  The  rod  supports  for 
turning  points  were  foot  pins,  except  in  a  few  instances,  where  footplates  were  used 
where  we  had  stretches  of  hard,  sandy  road. 
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The  instniniental  oonstants  were  detennine<l  at  the  l^^nning  and  at  the  end  of 
tlie  .^ason,  and  are  as  follows: 

Inttrumental  constants. 


Instrument  telescope. 

Date  of  obser- 
vation. 

Inequality 
of  collars, 
correction 
p  in  milli- 
meters per 
meter. 

-0.0064 
-  .0050 

Wire  Inter- 
val in 
millimetera 
per  meter. 

KemXo.4 

Mar.  27.1902 
June  26. 1902 

4  26 

Do 

4.26 

Vcflue  of  one  division  of  bubble  tube. 

Bubble  tube. 

Date  of 
observation. 

Value  in 
Heconds 
of  arc. 

_ 

2  29 

Value  m 
millimeter 
per  meter. 

iranthNo  214    .. 

Mar.  27,1902 
June  26, 1902 

n  niifM 

Do 

2. 25             .  01090 

Value  of  correction  "A"  for  rods  is  55.9  mm.  as  determined  June  6. 1900. 

Lengths  of  rods. — In  the  office  reduction  the  standard  length  of  1  meter  on  rods 
XVIlt  and  XIX  has  been  taken  to  be  1.000105  meters,  this  value  being  a  mean  of 
the  lengths  of  the  3  meters  on  each  ro<l  as  determined  by  compariHon  with  the  Rep- 
sold  meter  (R.  1876)  on  the  lJnite<l  States  Lake  Survev  Conijjarator  on  August  18, 
1901,  under  the  direction  of  Mai.  W.  L.  Fisk,  Coryis  of  Engineers,  U.  S.  Army,  to 
whom  these  rods  were  loaned  that  summer.  The  roj^ulting  length  of  each  meter, 
counting  from  the  lower  end  of  the  rod  in  both  instances,  was — 

Rod  XVIII,  first  meter,  0.99984  meter,  at  temperature  23.4°  C. 

Rod  XVIII,  second  meter,  1.00037  meters,  at  tenii)erature  23.5°  C. 

Rod  XVIII,  third  meter,  1.00010  meters,  at  temperature  23.6°  C. 

Rod  XIX,  first  meter,  1.00005  meters,  at  temperature  23.2°  0. 

Rod  XIX,  second  meter,  1.00023  meters,  at  tem|)erature  23.3°  0. 

Rod  XIX,  third  meter,  1.00004  meters,  at  temi^erature  23.3°  i\ 

Mean  value  of  1  meter  on  rods  is  1.000105  meters.  Therefore  the  difference  in 
elevation  between  bench  marks  will  be  numerically  greater  than  that  given  by  the 
rods  by  0.105  millimeter  per  meter,  and  this  is  the  rod  correction  applied  on  this 
stretch  of  work. 

It  will  be  observe*!  that  this  is  nearly  the  same  as  applied  to  the  stretch  St.  Paul, 
Minn.,  to  Aitkin.,  Minn.,  1898,  for  the  same  rods,  viz,  -  0.12  millimeter  per  meter 
(see  Report  of  Ch-'ef  of  Engineers,  1899,  p.  3407). 

In  view  of  the  close  agreement  of  the  two  values  given  above,  it  is  decided  (after 
consultation  with  W.  S.  Williams,  who  made  the  comparison  in  the  office  of  the 
secretary,  MiaBissippi  River  Commission,  on  April  9,  1901,  and  was  present  at  the 
comparison  made  by  the  United  States  Lake  Survey  on  August  18,  1901)  to  ignore 
the  correction  given  April  9,  1901  (viz,  -0.29  njilhmeter  per  meter),  to  the  lines 
Brainerd,  Minn.,  to  Lake  Itasca,  Minn.,  and  Cass  Lake,  Minn.,  to  Grand  Rapids, 
Minn.  (Blackberry  Station),  1900;  and  apply  this  last  correction  (viz,  -f  0.105  milli- 
meter per  meter)  to  the  said  stretches  given  in  ReiKjrt  of  Chief  of  Engineers,  1901, 
Supplement,  pages  72  to  111. 

As  to  the  lengths  of  meters  on  rods  XI  and  XIV,  which  were  used  in  conjunction 
with  rods  XVIII  and  XIX  on  the  1900  work,  it  will  be  seen  by  looking  at  the  com- 
parison given  in  Report  of  Chief  of  Engineers,  1901,  page  70,  that  the  length  of 
meter  on  rods  XI  and  XIV  is  only  0.02  millimeter  shorter  than  1  meter  on  rods 
XVIII  and  XIX.  Hence  we  must  agree  that  the  rods  are  close  to  being  identical 
in  length. 

Subsequent  information  has  come  to  us  as  to  the  length  of  meters  on  rods  XI  and 
XIV,  inasmuch  as  they  were  compared  with  the  apparatus  in  the  United  States  Lake 
Survey  office  in  Detroit,  Mich.,  in  August,  1904,  and  the  mean  value  of  1  meter  was 
determined  to  be  1.0000064  meters.  Now  this  is  0.3  millimeter  per  meter  longer 
than  given  April  9,  1901,  in  office  of  Mississippi  River  Commission,  and  only  0.098 
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millimeter  per  meter  shorter  than  value  given  rode  XVIII  and  XIX  on  August  18, 
1901,  in  the  compariflon  with  Repeold  meter  (R.  1876)  on  the  United  States  Lake 
Survey  Comparator. 

This  last  value  for  meters  on  rods  XI  and  XIV  simply  fortifies  us  in  applying  the 
value  for  rods  XVIII  and  XIX  obtained  August  18, 1901,  to  the  entire  line  Brainerd, 
Minn.,  to  Lake  Itasca,  Minn.,  and  Cass  Lake,  Minn.,  to  Grand  Rapids,  Minn. 
(Blackberry  Station),  1900. 

AcfjuMment  of  the  loop. — ^Applying  the  rod  corrections  as  mentioned  above,  we  have 
a  closure  at  temporary  bench  mark  230  H  (Blackberry  Station)  of  45.5  millimeters, 
the  length  of  the  loop  being  399.7  kilometers  ^=249.8  miles),  or  a  closure  of  0.114 
millimeter  per  kilometer.  This  adjustment  is  made  in  the  tabulations  which 
follow  (Table  3). 

Respectfully  submitted. 

Eugene  L.  Harm  an, 


Capt.  Wm.  B.  Ladue, 

Corps  of  Engineers f  U.  S.  Artny^ 

Secretary  Mississippi  River  Commission, 


Junior  Engineer. 


Table  No.  2. 

dbscription  op  8t0nb-line  bench  marks  from  stone  line  no.  325,  near  pine  knoll, 
minn.,  to  stone  lil^  no.  328  at  aftkin,  minn.  (1,086  miles  above  cairo),  with 
elevations  in  feet  above  memphis  datum. 

[Ck)ntinued  from  Table  No.  4,  report  of  Chief  of  Engineers.  1900,  page  4621.    For  geodetic  positions 
see  Report  of  Chief  of  Engineers,  1899.  page  3399. 
Elevations  deduced  from  adjusted  elevations  of  precise  level  lines  north  of  Brainerd,  Minn.] 

Stone  line  S^5. 

[Three-fourths  mile  above  sharp  bend  in  river  at  Pine  Knoll  and  about  2\  miles  below  the  month  of* 

Cedar  Brook.] 

^f^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  three-fourths  mile  above  sharp  bend  at 
Pine  Knoll;  300  meters  above  mouth  of  Wakefield  Brook;  on  high  ground,  75  meters 
back  from  river;  65  meters  below  Frank  Dotsler's  house.  Elevation  cap  on  pipe, 
1,216.67  feet;  bolt  in  tile,  1,212.70  feet. 

^.  Tile  and  pipe,  on  right  bank,  about  250  meters  above  mouth  of  Wakefield 
Brook,  on  high  ground,  75  meters  ba(*.k  from  river,  on  lower  bank  of  low  open  spot; 
50  meters  below  a  point  opposite  Frank  Dotsler's  houeje.  Trees  blazed  facing  bench 
mark.    Elevation  cap  on  pipe,  1,204  feet;  bolt  in  tile,  1,200.02  feet. 

Stofne  line  S26. 

[About  600  meters  above  Cedar  Brook.] 

^P,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  600  meters  above  mouth  of  Cedar  Brook, 
in  cultivated  field,  35  meters  below  junction  of  fences,  50  meters  back  from  river,  100 
meters  above  house  on  property  belonging  to  D.  McGillis's  estate.  Elevation  cap  on 
pipe,  1,208.78  feet;  bolt  in  tile,  1,204.81  feet. 

^f^.  Tile  and  pipe,  on  right  bank,  opposite  ^P,  in  timber,  50  meters  back  from 
river.  Trees  blazed  facing  l^nch  marck.  Elevation  cap  on  pipe,  1,207.57  feet;  bolt 
in  tile,  1,203.61  feet. 

Stmie  line  S27. 
[Three  miles  below  Aitkin,  Minn.  ] 

5^}^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  3  miles  below  Aitkin,  Minn.,  on  prop- 
erty of  Conrad  Schwab,  and  about  50  meters  southeast  of  his^house;  75  meters 
back  from  river,  3  meters  east  of  small  ditch,  3  meters  west  of  fence,  in  section  15. 
Blazed  trees:  36-inch  basswood,  39°,  23.1  meters;  8-inch  basswood,  105°  3.5  meters; 
15-inch  ash,  173°,  5.3  meters.  Elevation  cap  on  pipe,  1,209.22  feet;  tx)lt  in  tile, 
1,205.26  feet. 

4p.  Tile  and  pipe,  on  right  bank,  3  miles  below  Aitkin,  Minn. ;  in  timber,  20 
meters  back  from  river,  about  50  meters  above  a  point  opposite  Conrad  Schwab's 
house.    Elevation  cap  on  pipe,  1,209,62  feet;  bolt  in  tile  (not  leveled  to). 
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SUme  line  St8. 
[At  wagon  bridge  at  Aitkin,  Minn.] 

^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  in  Aitkin,  Minn.,  in  cnltivated  field, 
one-half  meter  west  of  fence  on  west  side  of  street  leading  to  wagon  bridge  over  the 
Mississippi  River,  11  meters  south  of  fence  comer  on  property  of  Hoogeden  and 
McDonala,  and  abont  75  meters  back  from  river.  Elevation  cap  on  pipe,  1,209.04 
feet;  bolt  in  tile,  1,205.07  feet 

^p.  Tile  and  pipe,  on  right  bank,  on  west  side  of  wagon  road  leading  to  wagon 
bridge  over  the  Mississippi  River,  40  meters  north  from  north  end  of  bridge  approach, 
one-half  meter  northwest  of  junction  of  fences,  in  Wm.  Scriven's  yard,  24.6  meters 
southeast  of  the  southeast  comer  of  his  house.  Elevation  cap  on  pipe,  1,209.20  feet: 
bolt  in  tile,  1,205.21  feet 


Tabi>b  No.  3. — ElevaHons  of  precue-level  bench  marks  north  of  Brainerdy  Minn. 
BRAINERD  TO  CASS  LAKB,  1900. 


[For  deocriptlon  of  bench  marks  i 


i  Report  of  the  Chief  of  Engrlneen  for  1901,  sapplement,  pages  112 
to  120.] 


Bench 


)  North  base;  bolt  in  tile  (BndneM) 
)  North  baae;  cap  on  pipe  (Brainerdj 
.B.M.si«:  bolt  In  tile 


P.B.M.»I*;  cap  on  pipe 

P.B.M.Merrifleld;boltintile 

P.B.M.Menifield:  capon  pipe 

P.B.M.Peqnot;  boHin  tile 

P.B.M.Peqaot;  cap  on  pipe 

P. B.M.Pine  River;  bolt  in  tile 

P.  B.M.Pine  River;  cap  on  pipe 

P.B.M.Backus;  bolt  in  tile 

P.B.M.BackT]a:  capon  pipe 

P.B.M.HackenaBCk;  bolt  in  tile 

P.B.M.Hacken8ack;  cap  on  pipe 

P. B. M.Portage  Lake:  bolt  in  die 

P.  B.  M.  Portage  Lake;  cap  on  pipe 

P.  B. M.  Walker;  bolt  in  tile  (Walker,  Minn.). . 
P.  B.M.  Walker;  cap  on  pipe  (Walker,  Minn.) . 

P.B.  M.Cole 

P.  B. M.  Water  tank  (Walker,  Minn.) 

P.  B.M.  Leech  Lake;  bolt  in  tile 

P.  B.  M.  Leech  Lake;  cap  on  pipe 

P.  B.M.  Steamboat  Lake;  bolt  hi  tile 

P.  B.  M.  Steamboat  Lake:  cap  on  pipe 

T.B.M.92 


Rod       Loop 

correc- ,  adjufit- 

tlon.   I  ment. 


mm. 


+0.1 

+  .1 
+  .2 
+  .4  I 
+  .6 
+2.4  I 
+2.5  ■ 

+2.9 ; 

+8.1  ' 

+4.2 

+4.4 

+5.9  I 

+6.0  ! 

+5.9 

+6.1 

+3.8 

+8.9 

+3.7 

+4.9 

+4.1 

+4.2 

+8.3 

+3.4 

+4.2 


0.0 
.0 
.0 

-1.1 

-  1.1 

-  8.5 

-  8.6 
-6.2 

-  6.2 

-  6.8 
-6.8 

-  8.4 
-8.4 
-9.6 

-  9.6 
-10.8 
-10.8 
-10.8 
-10.8 
-11.8 
-11.8 
-13.3 
-13.3 
-14.7 


Elevation  above 
Cairo  datum. 


Meten.  |     Feet 


878.1287 
374.8441 
878.6327 
874.8407 
876.8967 
878. 1098 
896.7719 
396.9816 
400.9767 
402. 1818 
418.4471 
414. 65n 
428.9034 
480.1180 
429.8067 
43L0227 
408.9291 
410. 1862 
406.8804 
420. 1169 
412.3561 
413.5609 
404.1840 
405.3909 
413.1851 


1,224.186 
1,228.174 
1,226.840 
1,229.808 
1,286.649 
1,240.629 
1,298.476 
1,802.444 
1,815.56S 
1,819.506 
1,856.466 
1,860.486 
1,407.176 
1,411.161 
1,410.146 
1,414.129 
1,841.648 
1,845.600 
1.889.843 
1,878.849 
1,852.886 
1,856.889 
1,326.076 
1,880.064 
1,856.442 


CASS  LAKE  TO  LAKE  ITASCA,  1900. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1901,  snpplement,  pages  112 

to  120.] 


**  B  M  92 
>!B.'M!wye;"boitYntiie!!!!!!.*'.' 

>.B. M.  Wye;  cap  on  pipe 

>.  B.  M.  Midge  Lake;  holt  in  tile. 
*.  B.  M.  Midge  Lake;  cap  on  pipe 

aBemldiiTboltlntlle 

^Bemldji:  cap  on  pipe 

^B.M.Wlilet8;  bolt  In  tile 

*.  B.  M.  WlUets;  cap  on  pipe 

>.B.M.Bemidjltank 

>.B.M.Dorman;  bolt  in  tile 

*.  B.  M.  Dorman;  cap  on  pipe 

>.B.M.Collette;  bolt  in  tile 

\  B.  M.  Collette:  cap  on  pipe 

&  Connty  line;  bolt  in  tile 

aConnty  line;  cap  on  pipe 

\  B.  M.  Hennepin;  bolt  in  tile. . . 
'.  B.  M.  Hennepin;  cap  on  pipe . . 

^B.M.Bapids:  t>oltintlle 

'.B.M.Bi4»ida;  cap  on  pipe 


+4.2 

-14.7 

418.1861 

+4.1 

-14.7 

412.0868 

+4.2 

-14.7 

413. 2518 

+4.0 

-14.7 

410.9330 

+4.1 

-14.7 

412.1426 

+5.1 

-14.7 

421.  B475 

+6,2 

-14.7 

422.8610 

+4.9 

-14.7 

420.2631 

+5.1 

-14.7 

421.4633 

+6.1 

-14.7 

421.2973 

+5.5 

-14.7 

426.4273 

+5.6 

-14.7 

426.6389 

+5.1 

-14.7 

421.. 5217 

+5.2 

-14.7 

422.7367 

+8.5 

-14.7 

468.7556 

+8.6 

-U.7 

454.9717 

+6.7 

-14.7 

427.7840 

+5.9 

-14.7 

428.9965 

+6.2 

-14.7 

482.0456 

+6.8 

-14.7 

488.2560 

1,865.442 
1,851.889 
1,355.825 
1,348.218 
1,852.186 
1,383.370 
1.387.852 
1,878.796 
1,382.766 
1,382.221 
1,396.771 
1,399.746 
1,382.958 
1,886.940 
1,488.713 
1,492.708 
1,408.508 
1,407.481 
1.417.485 
1,42L466 
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Tablb  No.  3. — Elevations  of  prease-levd  bench  marks  north  of  Brainerd,  Minn. — Cont'cL 
CASS  LAKE  TO  LAKE  ITASCA,  IflOO-Oontinued. 


Bench  mark. 


Bod 
correc- 
tion. 


Loop 
adjust- 
ment. 


Elevation  above 
Cairo  datum. 


Meten.       Feet. 


P.B.M. La  Salle:  Iwltlntlle 

P. B. M. La  Salle;  capon  pipe 

^ProepectHill;  bolt  in  tile 

^Prospect  Hill;  capon  pipe 

RB.M.SheiTatt:  bolt  in  tile 

P.  B.  M.  Sherratt;  cap  on  pipe 

P.  B.  M.  Park  line;  boltlntfie 

P.  B.  M.  Park  line;  cap  on  pipe 

©Itaaca;  bolt  in  tile 

®  Itasca;  cap  on  pipe 

P. B.M.Park  House;  bolt  in  tile 

P.  B.  M.  Park  House;  -cap  on  pipe 

4.2  foot  mark  on  United  States  gauge,  Lake  Itasca 


mm. 
+  6.7 
+  6.9 
+15.8 
+16.4 
+  9.1 
+  9.2 
+  8.9 
+  9.0 
+10.6 
+10.6 
+  9.1 
+  9.3 
+  8.6 


mm. 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.-7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 


487.8172 
488.5290 
618.4209 
619.6881 
459.6099 
460.8886 
457.6967 
468.9075 
478.0268 
474.2426 
460.0493 
46L2611 
468.8511 


1,484.781 
1,438.756 
1,700.871 
1,704.865 
1,606.117 
1,512.115 
1,50L640 
1.605.616 
1,551.989 
1,555.928 
1,609.382 
1,518.887 
1.489.026 


CASS  LAKE  TO  GRAND  RAPIDS  (BI/ACKBERRY  STATION),  1900. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1901,  supplement,  pages  120 

to  125.] 


T  B  M  92 

P.* b!  M .' Roiind  House  (Cass  Lake,' Minn. ) 

U. 8. E. B. M. 847;  boltin stone 

U.S.E.B.M.347;  cap  on  pipe 

U.8.E.B.M.842:  bolt  in  stone 

U. S.  E.  B.  M. 842;  cap  on  plpe^ 

P.  B.  M.  Lomond  Spur;  bolt  in  tile 

P.  B.  M.  Lomond  Spur;  cap  on  pipe 

U.  S.  £.  B.  M.  887:  cap  on  pipe , 

)Big08h;  bolt  in  tile 

Bigosh;  cap  on  pipe 

^  Bena;  bolt  In  tile 

)  Bena;  cap  on  pipe 

Norway  Grove:  oolt  in  tile 

)  Norwav  Grove;  cap  on  pipe 

)  Divide;  bolt  in  tile 

J  Divide;  cap  on  pipe 

B. M. Mississlp;  boltin  tllea 

B.  M.  Mississip:  caponpipea 

U.S.E.B.M.3M;  bolt  in  stone 

U.  S.  E.  B.  M.  304;  cap  on  pipe 

^ •       •     '  I  tile. 


B.  M.  Tomahawk;  bolt  in  t 
B.  M.  Tomahawk:  cap  on  pipe . 
B.  M.  Wigwam:  bolt  In  tile  . . . . 
B.  M.  Wigwam;  cap  on  pipe  . . . 

^Starke;  bolt  in  tile 

p  Starke;  cap  on  pipe 

9 Old  Road:  oolt  in  tile  . 


66ld  Road;  cap  on  pipe 

Deer  River;  bolt  in  tile 

Deer  River;  cap  on  pipe 

M. Roundhouse;  bolt  in  tile  (Deer  River,  Minnesota) . 
B.  M.  Roundhouse:  cap  on  pipe  (Deer  River,  Minnesota) . 
U.  S.  E.  B.  M.  192;  bolt  In  ntone  . 


U.  S.  E.  B.  M.  192;  cap  on  pipe  . 

5.6-foot  mark  on  gage  on  R.  R.  bridge  over  Deer  River 

B.M.Cohasset;  bolt  in  tile 

B. M. Cohasset;  capon  pipe 

U.S.E.B.M.166:  bolt  in  stone 

U.  S,  E.  B.  M.  166:  cap  on  pipe 

B.  ML  Dam;  bolt  in  tile 

B.  M,  Dam ;  cap  on  pipe 

01dU.S.B.M 

P.  B.  M.  Pokegama  Falls 

U.S.E.B.M.167;  bolt  in  stone 

U.S.  E.B.  M.lb7;  capon  pipe 

XlV-foot  mark  on  gage  above  Pokegama  dam,  right  bank. 
V^III-foot  mark  on  gage  below  Pok^ama  dam,  right  bank 
Vni-footmark  on  gage  below  Pokegama  dam,  lelt  bank  .. 

@  Grand  Rapids;  bolt  In  tile 

®  Grand  Rapids ;  cap  on  pi pe 

P.  B.  M.  Balustrade 

®  Race  track ;  bolt  in  tile 


+4.2 
+8.9 
+4.0 
+4.1 
+8.6 
+3.7 
+8.4 
+8.5 
+8.8 
+3.7 
+8.8 
+8.6 
+8.7 
+3.8 
+3.9 
+8.7 
+8.8 
+3.2 
+8.4 
+2.9 
+3.0 
+8.2 
+8.8 
+2.7 
+2.8 
r2.6 
+2.7 
-^2.8 
+3.0 
+8.0 
+8.1 
+2.8 
+2.9 
+2.6 
+2.7 
+2.6 
+2.4 
+2.6 
+2.4 
+2.6 
+2.7 
+2.8 
+2.4 
+2.7 
+2.4 
+2.5 
+2.4 
+2.2 
+2.2 
+2.4 
+2.5 
+2.7 
+2.3 


-14.7 
-14.9 
-14.9 
-14.9 
-16.8 
-15.8 
-15.6 
15.6 
-15.6 
-18.1 
-18.1 
-18.2 
-18.2 
-18.7 
-18.7 
-20.0 
-20.0 
-20.4 
-20.4 
-20.6 
-20.5 
-20.7 
-20.7 
-20.9 
-20.9 
-21.2 
-21.2 
-21.8 
-21.8 
-22.0 
-22,0 
-22.0 
-22.0 
-22.1 
-22.1 
-22.1 
-28.7 
-23.7 
-28.7 
-23.7 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.4 
-24.4 
-24.7 
-24.7 


418.1861 
410.1447 
4n.2866 
412.4869 
407.0947 
408.2920 
405.8982 
406.6044 
404.8498 
406.0282 
409.2428 
407.6267 
408.8892 
409.0078 
410.2157 
408.6060 
409.8106 
406.9971 
406.3048 
400.4008 
401.6971 
408.2094 
404.4126 
808.9767 
400.1915 
897.9455 
899.1586 
400.2648 
40L4734 
401.6708 
402.8902 
899.4002 
400.5967 
397.6032 
898.8006 
896.7061 
396.4229 
897.6817 
895.8425 
897.0876 
399.0827 
400.2441 
896.4145 
898.4706 
896.0942 
897.2989 
896.2096 
894.8787 
894.8860 
896.4128 
896.6242 
899.3649 
885.4149 


1,845.681 
1.849.878 
1,868.812 
l,88&e24 
1.889. 568 
1,880.042 
1,884.016 
1,826.619 
1,8381687 
1,842.672 
1,887.370 
1,841.848 
1,841.901 
1.S4&864 
1.840.58B 
1,844.685 
1,816.462 
1,829.422 
1,811^668 
1,817.588 
1,822.877 
1,826.825 
l,80a990 
1,812.976 
1,805.607 
1,809.687 
1.818.217 
1,817.182 
1,817.828 
1,821.880 
1,810.880 
1,814.812 
1,804.484 
1,806.412 
1.801.541 
1,800.612 
1,804.678 
1,298.707 
1,802.628 
1,809.174 
1,818.149 
1,800.684 
1,807.829 
1,299.688 
1,808.460 
1,299.912 
1,298.906 
1,2918.989 
1.297.298 
1,801.992 
1.810.264 
1,297.805 


aB.  M.  MisBiaBip  was  moved  by  railroad  company  in  June,  1904;  present  elevation  not  determined. 


Digitized  by  CjOOQ IC 


MISSISSIPPI  BIVBB  COMMISSIOK. 


86 


Table  No.  3. — EUvaUont  of  precige-levd  bench  ynarks  north  of  lirainerd,  Minn. — Cont'd. 
CA8S  LAKE  TO  GRAND  RAPIDS  (BLACKBERRY  STATION).  igOO-Continued. 


Benchmark. 


t  Race  track;  cap  on  pipe 
M.  Grand  Rapids:  bolt  in  tile .. 
B.  M.  Grand  Rapidii:  cap  on  pipe  . 
P.  B.M.  Prairie  Riyer 

tLaPrairie;  cap  on  pipe 
M.  Blackberry;  bolt  in  tile 

B.  M.  Blackberry;  cap  on  pipe 

T.B.M.230 , 


Elevation  above 

Rod 

Loop 

Cairo  datum. 

correc- 
tion. 

mm. 

adjiut- 
ment. 

Mcteni. 

Feet. 

mm. 

+2.6 

-24.7 

396.6255 

1,301.276 

+2.5 

-24.7 

896.8272 

1,301.988 

+2.6 

-24.7 

898.0379 

1.306.910 

+2.6 

-25.1 

397.4707 

1,304.049 

+2.6 

-25.2 

397.4918 

1,304.119 

+8.1 

-25.8 

402,8506 

1.320.060 

+8.2 

-25.8 

403.5622 

1,324.036 

+8.2 

-25.8 

403.1778 

1,322.774 

AITKIN  TO  GRAND  RAPIDS  (BLACKBERRY  STATION),  1902. 

[For  deacTiption  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1903,  supplement,  pages  78 

and  79.] 


P.  B.  M.  Court-house  (Aitkin)  a. . . 

P.B.M.»|»;  boltintilea 

P.RM.*!';  cap  onpipea 

f  Lower  Mae;  bolt  in  tile  a 
Lower  base;  cap  on  plpea 
M.«p;  boltlntileft 

B.ll.»l»;  capon  pipel> 

U.  8.  S.  B.  M.  202;  cap  on  pipe  . . . . 

P.B.M.Cutoff;  bolt  in  tile 

P.B.M. Cut-off;  cap  on  pipe 

P.B.M.Biggar;  bolt  In  tile 

P.B.M.Bigs&r;  cap  on  pipe 

P.  B.  M.  Sutton;  bolt  in  tile 

P.  B.  M.  Sutton:  cap  on  pipe 

U.  8.  E.  B.  M.  209;  bolt  in  stone  . . . 

U.8.E.B.M.209;  capon  pipe 

P.  B.  M.  Waldeck;  bolt  in  die ... . 
P.  B.  M.  Waldeck;  cap  on  pipe . . . 

P.B.M.Fow]d8;  bolt  in  tile 

P.  B.  M.  Fowlds;  cap  on  pipe 

P.  B.  M.  Strand;  bolt  in  tile , 

P.  B.  M. Strand;  cap  on  pipe 

P.  B.  M.  Carlson;  bolt  in  Ule 

P.  B.  If .  Carlson;  cap  on  pipe 

P.B.M.«chool;  boltintUe 

P.  B.  M.  School;  cap  on  pipe 

P.B.M.Pat;  bolt  in  tile 

P.B.M.Pat;  cap  on  pipe , 

P.B.M.Sandy;  boltln  tile 

P.B. M.Sandy;  cap  on  pipe 

17  8.E.B.M  . 

P.B. K.  Big  Lagoon;'  JsolVin'ti'le  '. 

P.  B.  M.  Bu  Lagoon;  cap  on  pipe. 

P.  B.  M.  Midway:  bolt  in  tile 

P.  B.  H.  Midway;  cap  on  pipe . . . , 

P.aM.  Wells;  bolt  in  tile 

P.B.M.  Wells;  cap  on  pipe 

P.B.M.Stone;  bolt  In  tile 

P.  B.  M.  Stone;  cap  on  pipe 

P.  B.  M.  Le  Moon;  bolt  in  tUe . . . . 
P.  B.  M.  Le  Moon;  cap  on  pipe  . . . 

P.  B.  M.  Tleasen;  bolt  In  tile 

P.  B.  M.  Tleasen;  cap  on  pipe 

P. B.M.  Vicinity;  bolt  in  die..... 
P.  B.  M.  Vicinity;  cap  on  pipe . . . , 

P.B.M.Shep:  boltintile 

P.B.M.Shep;  cap  on  pipe 

P.B.M.8pllt  Hand;  bolt  in  tile. 
P.  B.  M.  Split  Hand;  cap  on  pipe 
P.  B.  M.  Hamilton;  bolt  In  tile  . . 
P.  B.  M.  Hamilton;  cap  on  pipe  . 
P.  B.  M.  Five  PInea;  bolt  in  tfte  . 
P.  B.  M.  Five  Pines;  cap  on  pipe 
P.  B.  M.  Strawberry:  bolt  In  tfte  . 
P.  B.  M.  Strawberry;  cap  on  pipe 
T.B.M.280 


0.0 

-  .5 

-  .4 

-  .6 

-  .4 

-  .5 

-  .4 

-  .3 

-  .4 

-  .3 

-  .4 

-  .3 

-  .3 

-  .2 

-  .3 

-  .2 

-  .2 

-  .2 

-  .2 

-  .1 

-  .2 
.0 
.3 
.4 
.2 
.8 
.0 
.2 
.1 
.2 
.1 
.3 
.4 
.8 


+  .9 
+  .6 
+  .7 
+  .6 
+  .8 
+  .8 
+1.0 
+  1.1 
+  1.2 
+1.8 
+  1.4 
+1.8 
+1.4 
+1.6 
+1.7 
+1.7 
+1.8 
+2.1 
+2.2 
+2.6 
+2.7 
+2.7 


+  7.7 
+  7.8 
+  7.8 
+  7.8 
+  7.8 
+  7.8 
+  7.8 
+  8.6 
+  8.7 
+  8.7 
+  8.9 
+  8.9 
+  9.5 
+  9.6 
+  9.8 
+  9.8 
+  9.9 
f  9.9 
+10.6 
+10.6 
+11.0 
+11.0 

+n.6 

+11.6 
+12.2 
+12.2 
+12.7 
+12.7 
+13.8 
rl8.8 
+13.8 
+18.6 
+18.6 
+14.2 
-14. 2 
+14.7 
+14.7 
+15.1 
+15.1 
+15.8 
+15.8 
^16.4 
+16.4 
+16.9 
+16.9 
+17.4 
+17.4 
+17.8 
+17.8 
+  18.4 
+18.4 
+19.0 
+19.0 
+19.4 
+19.4 
+19.7 


376.7758 
371.3035 
372. 5147 
3n.3678 
372. 5811 
371.3472 
3T2.5612 
373.3044 
372.2509 
373.4684 
872.5256 
378.7395 
373.3717 
374.5911 
378.9498 
875.1551 
374.2580 
875.4696 
374.5953 
375.8117 
375. 1925 
376.4009 
379.7242 
380.9862 
878.8802 
380.0921 
377.2417 
378.4546 
377.8484 
379.0566 
377.3781 
379.4059 
380.6248 
884.2948 
885.5156 
8«2.53«9 
383.7440 
383.1946 
384.4082 
I  385.2787 
I  886.4915 
,  387.0149 
I  388.2302 
388.8788 
390.0899 
388.8325 
390.0446 
391.5153 
392.7829 
392.4222 
893.6376 
396. 7172 
397.9807 
401.5911 
402.8063 
408.1778 


,236.153 
,218.198 
,222.172 
,218.406 
,•222.890 
,218.342 
,222.825 
,224.763 
,221.307 
.225.801 
,222.206 
,226.190 
,224.964 
,228.964 
,226.880 
,230.835 
,227.892 
.281.867 
,228.996 
,232.989 
,280.958 
,234.922 
,245.825 
,249.802 
,243.056 
,247.082 
,237.681 
,24L660 
,289.671 
,248.635 
,238.128 
,244.781 
,248.780 
,260.821 
,264.826 
.255.040 
,^')9.014 
,257.211 
,261.198 
,264.049 
,268.028 
,269.745 
,273.732 
,275.860 
,279.884 
,275.709 
,279.685 
,284.510 
,288.506 
.287.486 
.291.473 
,801.577 
,805.559 
,317.568 
,321.555 
,822.774 


a  For  description  see  Report  of  the  Chief  of  Engineers  for  1899,  page  8419. 
^  For  deacrlption  see  page  83  herewith. 
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Table  No.  3. — Elevatiims  of  precise-level  bench  marks  north  of  Brainerd^  Minn. — Cont'd. 
CASS  LAKE  TO  LAKE  ITASCA,  1900— Continued. 


Bench  mark. 


Bod 
correc- 
tion. 


Loop 
adjust- 
ment. 


Elevation  above 
Cairo  datum. 


Meters.       Feet. 


P.B.M.LaSalle:  Iwitintlle 

P.  B.  M.  La  Salle;  cap  on  pipe 

f  Prospect  Hill;  bolt  in  tile 
Prospect  Hill:  cap  on  pipe 
B.  M.  Sherratt;  bolt  in  tile 

P.  B.  M .  Sherratt;  cap  on  pipe 

P.  B.  M.  Park  line;  boltlntfle 

P.  B.  M.  Park  line;  cap  on  pipe 

@Itasca;  bolt  in  tile 

@  Itasca;  cap  on  pipe 

P.  B.  M.  Park  House;  bolt  in  tile 

P.  B.  M.  Park  House;  -cap  on  pipe 

4.2  foot  mark  on  United  States  gauge,  Lake  Itasca 


mm. 
+  6.7 
+  6.9 
+15.8 
-1-15.4 
+  9.1 
+  9.2 
-»-  8.9 
+  9.0 
-HID.  6 
+10.6 
+  9.1 
+  9.8 
+  8.5 


mm. 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.-7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 


487.3172 
488.5290 
518.4209 
519.6881 
459.6699 
460.8886 
457.6957 
458.9075 
478.0268 
474.2425 
460.0493 
461.2611 
458.8511 


1,484.781 
1,488.756 
1,700.871 
1,704.865 
1,508.117 
l,51^115 
1.50L64O 
1.505.616 
1,551. 939 
1,655.928 
1.509.862 
1,513.837 
1,489.026 


CASS  LAKE  TO  GRAND  RAPIDS  (BLACKBERRY  STATION),  1900. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1901,  supplement,  ^tLget  120 

to  125.] 


T  B  M  92 

P.' B.' m! Round*  House  (Cass  fiike,' Minn.')' '. 

U.S.E.B.M.347;  boltin  stone 

U. S. E. B. M. 347;  capon  pipe 

U.S.E.B.M.342:  boltlnstone 

U.S.E.B.M.342;  capon  pipe 

P.  B.  M.  Lomond  Spur;  bolt  in  tile 

P.  B.  M.  Lomond  Spur:  cap  on  pipe 

U.S.E.B.M.837;  cap  on  pipe 

OBlgosh;  boltinUle 

J  Bigosh;  cap  on  pipe 

a  Bena;  bolt  in  tile 

)  Bena;  cap  on  pipe 

)  Norway  Grove;  bolt  in  tile 

)  Norwav  Grove;  cap  on  pipe , 

)  Divide;  bolt  in  tile . 


)  Divide;  cap  on  pipe . 
.M.Mississip;  boltin  tilea  . 


B.  M.  Mississip:  cap  on  pi  pea  . . 
U.8.E.B.M.804;  bolt  in  stone  . 
U.  8.  E.  B.  M. 804;  cap  on  pipe. . . 
B.  M.  Tomahawk;  bolt  in  tile  . . 
B.  M. Tomahawk:  cap  on  pipe . 
B.  M.  Wigwam:  bolt  in  tile  . . . . 
B.M.  Wigwam;  cap  on  pipe  ... 
'^Starke;  boltin  tile 

)  Starke;  cap  on  pipe 

Sold  Road;  bolt  In  tih 


I  tile.. 
9 Old  Road;  cap  on  pipe . . 
? ,         .    .^intile. 


0  Deer  River:  bolti 

jDeer  River;  cap  on  pip 

B.  M.  Roundhouse;  bolt  in  tile  (Deer  River,  Minnesota) . . . 
B.  M.  Roundhouse:  cap  on  pipe  (Deer  River,  Minnesota) . . . 

U. 8. E.  B.M.  192;  bolt  in  stone 

U.  S.  E.  B.  M.  192;  cap  on  pipe 

5.6-foot  mark  on  gage  on  R.  R.  bridge  over  Deer  River 

B.  M.  Cohasset;  bolt  in  tile 

B.M.Cohasset;  capon  pipe 

U. 8. E. B.M.  166;  boltlnstone 

U.  S,  E.  B.  M.  166:  cap  on  pipe 

B.M. Dam;  boltin  tile 

B.  M.  Dam;  cap  on  pipe 

Old  U.S. B.M 

P.  B.  M .  Pokegama  Falls 

U. S. E. B. M.  167;  boltlnstone 

U.S.  E. B.M.  167;  capon  pipe 

XlV-foot  mark  on  gage  above  Pokegama  dam,  right  bank. 
Vlllfoot  mark  on  gage  below  Pokegama  dam,  right  bank 
Vlll-footmark  on  gage  below  Pokegama  dam,  lelt  bank  .. 

f  Grand  Rapids;  bolt  in  tile 
Grand  Rapids:  cap  on  pipe 
B.  M.  Balustrade 

^  Race  track;  bolt  in  tile. 


+4.2 

+3.9 

+4.0 

+4.1 

+3.6 

+3.7 

+3.4 

+3.5 

+3.3 

+3.7 

+3.8 

+3.6 

+3.7 

+3.8 

+3.9 

+3.7 

+3.8 

+3.2 

+3.4 

+2.9 

+3.0 

+3.2  ! 

+3.3 

+2.7 

+2.8 

i2.6 

+2.7 

+2.8 

+3.0 

+3.0 

+3.1 

+2.8 

+2.9 

+2.6 

+2.7 

+2.5 

+2.4 

+2.6 

+2,4 

+2.5 

+2.7 

+2.8 

+2.4 

+2.7 

+2.4 

+2.5 

+2.4 

+2.2 

+2.2 

+2.4 

+2.5 

+2.7 

+2.3 


-14.7 

413.1351 

-14.9 

410. 1447 

-14.9 

411.2866 

-14.9 

412.4859 

-15.8 

407.0947 

-15.8 

408.2920 

-15.6 

405.3932 

15.6 

406.6044 

-15.6 

404.8498 

-18.1 

408.0282 

-18.1 

409.2428 

-18.2 

407.6267 

-18.2 

406.8892 

-18.7 

409.0078 

-18.7 

410.2167 

-20.0 

408.6060 

-20.0 

409.8106 

-20.4 

408.9971 

-20.4 

405.2048 

-20.5 

400.4008 

-20.5 

401. 5971 

-20.7 

408.2094 

-20.7 

404.4126 

-20.9 

398.9767 

-20.9 

400. 1915 

-21.2 

397.9456 

-21.2 

899.1586 

-2L8 

400.2648 

-21.8 

401. 4734 

-22,0 

401.6708 

-22.0 

402.8902 

-22.0 

399.4002 

22.0 

400.5967 

-22.1 

397.6082 

-22.1 

398.8005 

22.1 

396.7061 

23.7 

396.4229 

23.7 

397.6317 

23.7 

895.8425 

-23.7 

397.0375 

-24.1 

399.0327 

24.1 

400.2441 

-24.1 

896.4146 

-24.1 

398.4708 

-24.1 

396.0942 

-24.1 

397.2939 

-24.1 

396.2096 

-24.1 

394.3787 

24.1 

394.3860 

-24.4 

895.4128 

-24.4 

396.6242 

24.7 

399.3649 

■24.7 

395.4149 

1,846.681 
1,849.878 
1,858.812 
1,886.624 
1,889.568 
1,880.042 
1,834.016 
1,826.619 
1,838.687 
1,842.672 
1,887.870 
1,84L84S 
1,341.901 
1.845.864 
1.940.588 
1,844.586 
1,820.462 
1,829.422 
1,813.668 
1,817.588 
1,822.877 
1,826.825 
1,808.990 
1,812.976 
1,806.607 
1,809.687 
1,313.217 
1,817.182 
1,817.828 
1,321.880 
1,810.880 
1,814.812 
1,804.484 
1,806.412 
1,801.541 
1.800.612 
1,804.578 
1.298.707 
1,802.628 
1.809.174 
1,313.149 
1.800.684 
1,307.329 
1,299.588 
1,803.469 
1,299.912 
1,298.905 
1,293.929 
1,297.296 
1,801.272 
1,310.264 
1,297.805 


aB.  M.  Mississip  was  moved  by  railroad  company  in  June,  1904;  present  elevation  not  determined. 
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Tablb  No.  3. — ElevaHons  of  precise-level  bench  marks  north  of  Brainerd^  Minn. — Cont'd. 
CA88  LAKE  TO  GRAND  RAPIDS  (BLACKBERRY  STATION).  1900— Continued. 


Bench  mark. 


f  Race  track;  cap  on  pipe 
M.  Grand  Rapids:  bolt  in  tile . 
B.  M.  Grand  Rapids;  cap  on  pipe 
P.  B.M.  Prairie  River 

fLaPiairie;  cap  on  pipe 
M.  Blackberry;  boU  La  tile 

B.  M.  Blackberry;  cap  on  pipe . . . 
T.B.M.230 


„    ,       ,  Elevation  above 

Rod    I   Loop  i      Cairo  datum, 
correc-,  adjust- 1  _ 
tlon.     ment.  ' 


Meters. 


+2.6 
+2.5 
+2.6 
+2.6 
+2.6 
+3.1 
+8.2 
+3.2 


I 


mm. 
-24.7 
-24.7 
-24.7 
-25.1 
-25.2 
-25.8 
-25.8 
-25.8 


Feet. 


896.6255 
396.8272 
898.0379  I 
397.4707 
397.4918  I 
402.3506 
408.5622  I 
403.1778  I 


1.301.276 
1,901.938 
1.306.910 
1,304.049 
1.804.119 
1,320.060 
1,324.085 
1,322.774 


AITKIN  TO  GRAND  RAPIDS  (BLACKBERRY  STATION),  1902. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1903,  supplement,  pages  78 

and  79.] 


P,B.  M.  Conrt-house  (Aitkin)  a. . . 

P.B.M.4';  boltintiiea 

P.B.M.*!*;  caponpipea 

?  Lower  Mse;  bolt  in  tile  a 
Lower  base;  cap  on  pipea 
M.»|i;boltintlle5 

B-ll.*|»;  capon  plpefr 

U.8.E.B.M.202;  cap  on  pipe  . . . . 

P.B.M. Cutoff;  boltintlle 

P.  B.  M.  CnXroB;  cap  on  pipe 

P.B.M.Biggar:  bolt  in  tile 

P.B.M.BigKar;  cap  on  pipe 

P.  B.  M.  Satton;  boh  in  tile , 

P.  B.  M.  Sutton;  cap  on  pipe , 

U.S.E.B.M.209;  bolt  in  stone.. 

U.8.E.B.M.209:  capon  pipe 

P.  B.  M.  Waldeck;  bolt  in  tile . . . 
P.  B.  M.  Waldeck;  cap  on  pipe  . . . 

P.B.M.Fowlds;  bolt  in  tile 

P.  B.  M.  Fowlds;  cap  on  pipe 

P.  B.  M.  Strand;  bolt  in  tile 

P.  B.  M.  Strand;  cap  on  pipe 

P.  B.  M.  Carlson:  bolt  in  tile 

P.  B.  M.  Carlson;  cap  on  pipe 

P.B.M.«k:hool;  boltintUe 

P.  B.  M.  School;  cap  on  pipe 

P.B.M.Pat:  boltintlle 

P.B.M.Pat;  cap  on  pipe 

P.  B.  M.  Sandy;  bolt  In  tile 

P.  B.  M.  Sandy;  cap  on  pipe 

n.8.E.B.  M 

P.'b.  M.  Big  Lagoon;'  bolt  i'n'tiie 
P.  B.  M.  Bu  Lagoon;  cap  on  pipe 
P.  B-  M.  Midway;  bolt  in  tile ... , 
P.  B.  M.  Midway;  cap  on  pipe . . . 

P.B.M.WeUs:  bolt  in  tile 

P.B.M.  Wells;  cap  on  pine 

P.B.  M.Stone:  bolt  In  tile 

P.  B.  M.  Stone;  cap  on  pipe 

P.  B.  M.  Le  Moon;  bolt  in  tUe . . . 
P.  B.  M.  Le  Moon;  cap  on  pipe  . . 

P.  B.  M.  Tiessen;  bolt  in  tile 

P.  B.  M.  Tiessen;  cap  on  pipe 

P.  B.  M.  Vicinity;  bolt  in  tile. .. . 
P.  B.  M.  Vicinity ;  cap  on  pipe . . . 

P.  B.  M.  Sbep;  bolt  in  tile 

P.B.M.Shep;  cap  on  pipe 

P.  B.  M.  Split  Hand ;  bolt  In  tile . 
P.B.M.Split  Hand;  cap  on  pipe 
P.  B.  M.  Hamilton;  bolt  in  tfle . . 
P.  B.  M.  Hamilton;  cap  on  pipe  . 
P.  B.  Jf .  Five  Pines;  bolt  in  tile  . 
P.  B.  M.  Five  Pines;  cap  on  pipe 
P.  B.  M.  Strawberry;  bolt  in  tOe 
P.  B.  M.  Strawberry;  cap  on  pipe 
T.B.Jf.280 


0.0 

-  .5 

-  .4 

-  .5 

-  .4 

-  .5 

-  .4 

-  .3 
~  .4 

-  .3 

-  .4 

-  .3 

-  .3 

-  .2 

-  .8 

-  .2 

-  .2 

-  .2 

-  .2 

-  .1 

-  .2 
.0 

+  .8 
+  .4 
+  .2 
+  .3 
.0 
+  .2 
+  .1 
+  .2 
+  .1 
.3 
.4 
.8 
.9 


+ 

+  .6 

+  .7 

+  .6 

+  .8 

+  .8 

+  1.0 

+  1.1 

+1.2 

+1.3 

+1.4 

+1.3 

+1.4 

+1.6 

+1.7 

+1.7 

+1.8 

+2.1 

+2.2 

+2.6 

+2.7 

+2.7 


+  7.7 
+  7.8 
+  7.8 
+  7.8 
+  7.8 
+  7.8 
+  7.8 
+  8.6 
+  8.7 
+  8.7 
+  8.9 
+  8.9 
+  9.5 
+  9.6 
+  9.8 
+  9.8 
+  9.9 
-h  9.9 
+10.6 
+10.6 
+1L0 
+11.0 
+11.6 
+11.6 
+12.2 
+12.2 
+12.7 
+12.7 
+13.3 
+13.8 
+13.3 
+18.6 
+13.6 
+14. 2 
+14.2 
+  14.7 
+14.7 
+  16.1 
+15.1 
+15.8 
+15.8 
+16.4 
+16.4 
+16.9 
+16,9 
+17.4 
+17.4 
+17.8 
+17.8 
+18.4 
+18.4 
+19.0 
+19.0 
+19.4 
+19.4 
+19.7 


376.7758 

371.3036 

3T2. 5147 

371.3678 

372. 5811 

371.  S4?2 

3T2.5612 

373.3044 

372.2509 

373.4684 

872.5256 

373.7395 

373.8717 

374.6911 

373.9496 

876.1651 

874.2680 

876.4696 

874.6958 

875.8117 

375.1926 

376.4009 

379. 7242 

880.9862 

878.8802 

880.0921 

377.2417 

878.4646 

877.8484 

379.0666 

877. 8781 

879.4069 

880.6248 

384.2948 

1, 

385.5166 

882.5329 

383.7440 

383.1946 

384.4082 

386.2787 

886.4915 

387.0149 

388.2302 

388.8788 

390.0899 

388.8325 

890.0446 

391.6163 

392.7829 

392.4222 

398.6376 

896.7172 

397.9307 

401.6911 

402.8068 

408.1778 

286.162 

218. 198 

222.172 

218.408  • 

222.890 

218.842 

222.826 

224.768 

221.80? 

225.801 

222.208 

226.190 

224.984 

228.984 

226.880 

230.886 

227.892 

281.867 

228.998 

232.969 

230.968 

234.922 

246.826 

249.802 

248.056 

247.032 

237.681 

241.660 

239.671 

248.636 

238.128 

244.781 

248.780 

260.821 

264.826 

255.040 

259.014 

257. 211 

261.198 

264.049 

268.028 

269.745 

273.782 

276.860 

279.834 

275. 709 

279.686 

284.510 

288.506 

287.486 

291.478 

301.577 

305.569 

317.868 

321.555 

822.774 


a  For  description  see  Report  of  the  Chief  of  Engineers  for  1899,  page  8419. 
fr  For  description  see  page  88  herewith. 
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Table  No.  3. — Elevations  of  precige4evel  bench  marks  north  of  Brainerd,  Minn. — Cont'd. 

BRAINERD  TO  AITKIN.  1896. 
[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1899,  pages  8417  to  3419.] 


Bench  mark. 


Bod 
correc- 
tion. 


Loop 
adjust- 
ment. 


Elevation  above 
Cairo  datum. 


Meters.       Feet. 


North  base;  bolt  In  tile  (Brainerd) . 
North  base;  cap  on  pipe  (Bndneid). 
B.M.4*;  bolt  In  tile 


B.M 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M 


B.M 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M 


;  cap  on  [ 
»;  bolt m  tile.. 
";  cap  on  pipe  . 
•;  bolt  in  tile.. 

;  cap  on  pipe  . 
bolt  in  tile.. 

;  cap  on  pipe  . 

;  bolt  in  tile  . . 

;  cap  on  pipe  . 

;  boltintilfs.. 
*;  cap  on  pipe  . 
-   ■     tlnttre.. 


bolt 
B.  M.  3|a;  cap  on  pipe  . 
B.M.>|>;  bolt  in  tile. 
~  "'  "  ^   capon  pipe 

bolt  in  tile . 


a  *; 


cap  on  pipe . 
»;  bolt  in  tile  . . 
';  cap  on  pipe  . 
':  bolt  in  tile.. 
';  cap  on  pipe  . 
•■;  boltintiie.. 

cap  on  pip« 


B.  M.  court-house  (Aitkin) . 


+17.9 
+18.1 
+18.8 
+18.6 
+18.1 
+18.2 
+19.2 
+19.4 
+17.0 
+17.1 
+17.6 
+17.8 
+17.4 
+17.6 
+17.6 
+17.7 
+18.0 
+18.1 
+18.2 
+18.3 
+18.0 
+18.1 
+17.7 
+17.8 
+17.7 
+17.8 
+18.3 


0.0 
.0 
+  .4 
+  .4 
+2.2 
+2.2 
+2.8 
+2.8 
+3.3 
+3.8 
+3.9 
+3.9 
+4.3 
+4.3. 
+4.8 
+4.8 
+6.6 
+6.5 
+6.1 
+6.1 
+6.6 
+6.6 
+6.9 
+6.9 
+7.2 
+7.2 
+7.7 


S7S.1287 
374.3441 
876.7290 
877.9423 
374.6499 
376.8667 
884.0644 
385.2713 
366.6392 
366.7479 
370.6447 
371.8548 
368.6474 
369.7613 
870.8336 
371.5444 
373.8324 
376.0438 
375.4668 
376.6760 
373.6802 
874.8395 
371.2242 
872.4351 
871.3624 
372.6686 
876.T768 


1,224.186 
1,228.174 
1.235.996 
1,239.979 
1,229?  177 
1,283.138 
1,260.065 
1,264.025 
1,199.287 
1,203.202 
1,216.037 
1,220.005 
1,209.156 
1,218.106 
l,215w016 
1.218.980 
1,226.496 
1,280.470 
1,231.854 
1,236.825 
1,226.832 
1,229.800 
1,217.988 
1,221.9U 
1,218.392 
1,222.849 
1.286.152 


Appendix  1  D. 


BBPOBT  OF  KIVA8  TULLY,  ABBISTANT  BNOINEER,  ON  OAUOE8,   REDUCTION  OF  PHYSICAL 
DATA  AND  OFFICE  PUBLICATIONS. 

St.  Louis,  Mo.,  May  31,  1905, 
Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  work  pertain- 
ing to  gauges,  discharge  observations,  and  office  publications  from  June  1,  1904,  to 
May  31,  1906: 

GAUGES. 

The  gauges  in  charge  of  this  office  comprise  37  regular  ^uges  on  the  Mississippi 
River  from  St.  Louis,  Mo.,  to  Fort  Jackson,  La.,  and  its  pnncipal  tributaries.  These 
gauges  are  read  twice  daily.  The  highest  and  lowest  readinss  on  each  of  them  during 
the  year  1904  will  be  found  in  Table  No.  4.  The  highest  and  lowest  readings  for  each 
year  from  1898  to  date  are  also  given  in  Table  No.  5.  This  table  is  in  extension  of 
that  published  in  Report  of  Chief  of  Engineers  for  1898,  pases  3250  to  3276. 

Twenty-one  of  these  gauges  were  received  by  transfer  irom  the  United  States 
Engineer  Office  at  Vicksburg,  Miss.,  in  1901;  the  others  were  established  by  this 
office.  A  gauge  established  at  Aitkin,  Minn.,  for  use  during  the  general  survey  of 
the  river  in  that  vicinity  was  discontinued  on  June  30,  1904. 

In  addition  to  the  regular  gauges  there  are  maintained  185  high-water  gauges  dis- 
tributed about  5  miles  apart  on  the  main  river  from  Head  of  the  Passes  to  Cairo. 
These  are  r«ad  only  at  times  of  extreme  high  water. 

Two  self-registenng  tide  ^uges  are  maintained  on  the  Gulf  of  Mexico,  one  at  East 
Bay,  La.,  and  one  at  Biloxi,  Miss. 

A  detailed  description  of  these  gauges  will  be  found  in  the  Supplement  to  the 
Report  of  the  Chief  of  Engineers  for  1902,  pages  52  to  59.  The  number  and  location 
of  stations  are  the  same,  with  the  exception  that  the  gauge  at  Belmont,  Mo.,  was 
moved  across  the  Mississippi  River  to  Columbus,  Ky.,  where  it  has  since  been  main- 
tained. Minor  changes  ana  renewals  made  in  the  various  gaugjes  have  been  recorded 
in  the  Supplements  for  1903  and  1904,  pages  97  and  63,  respectively. 

At  the  date  of  the  last  annual  report  the  gauge  inspection  party,  in  char^  of  Mr. 
E.  L.  Harman,  junior  engineer,  on  the  steamer  Mars^  was  above  New  Madrid  on  the 
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way  up  the  river.  The  high-water  gauges  178  to  182  and  the  regular  gauges  at  Colum- 
bus, Ky,,  and  Cairo,  111.,  were  inspected  by  June  2,  1904,  and  the  party,  after  estab- 
lishing range  stations  for  a  new  discharge  section  at  Thebes,  111.,  45  miles  above 
Cairo,  returned  to  the  fleet  at  We^t  Memphis  and  was  disbanded  on  June  9. 

The  rezalsLT  gauges  between  Memphis  and  St.  Ix)ui8  were  inspected  by  a  party  in 
charge  of  Mr.  E.  E.  Whitehead  on  the  upstream  trip  of  the  steamer  Missusippi^  Octo- 
ber 24  to  31.  Material  for  the  reconstruction  of  the  regular  gauge  at  Cape  Girardeau, 
Mo.,  was  also  brought  up  on  this  trip  and  left  at  that  station. 

The  regular  low- water  inspection  of  all  the  gauges  between  Memphis  and  Cairo 
was  begun  bv  Junior  Engineer  E.  L.  Harman  on  the  steamer  Patrol  on  November  16, 
but  on  reaching  Fulton,  Tenn.,  the  outfit  was  transferred  to  other  work  and  the 
inspection  was  taken  up  by  Mr.  A.  V.  B.  Candler  on  the  steamer  Vulcan  December 
18  and  completed  early  in  January. 

All  the  regular  gauges  from  Mhoon  Landing,  Miss.,  to  Carroll  ton.  La.,  were 
inspected  from  November  8  to  December  6  by  a  party  in  charge  of  Junior  Engineer 
Geo.  H.  Wolbrecht  on  the  steamer  Mars. 

After  making  discharge  observations  at  Carrollton,  La.,  and  rebuilding  the  tide- 
gauge  house  and  approac^h  at  East  Bay,  La.,  this  partv  resumed  the  gauge  inspection 
early  in  January  and  inspected  the  Fort  Jackson,  La.,  gauge  and  the  high- water 
gauges  from  the  Hea<l  of  the  Passes  to  Memphis,  revisiting  also  the  regular  gauges 
above  Fort  Jackson.  Heavy  running  ice  in  the  river  rendered  progress  slow  on  the 
return  trip,  and  the  boat  was  tied  up  four  davs  at  Greenville,  Miss.,  on  this  account 
Memphis  waa  reached  about  February  20  and  the  boat  laid  up  at  the  fleet. 

The  regular  gauges  on  the  Tennessee,  St.  Francis,  White,  Arkansas,  and  Red  rivers 
were  inspected  from  November  1  to  13  by  Assistant  Engineer  George  H.  French. 
The  gauges  at  Louisville,  Ky.,  were  inspected  in  June,  and  the  gauges  at  Nashville, 
Tenn.,  and  Cape  Girardeau,  Mo.,  were  reconstructed  and  will  be  referred  to  again  in 
detail. 

The  high-water  inspection  of  the  regular  gauges  is  now  in  progress. 

The  ^uges  w^ere  generally  maintained  in  good  order  by  means  of  the  semiannual 
inspections,  and  except  in  a  very  few  cases  the  errors  found  by  leveling  were  less 
than  one-tenth  of  a  foot.  In  a  few  cases,  as  at  Mhoon  Landing  and  Sunflower  Land- 
ing, where  the  unstable  nature  of  the  river  banks  caused  considerable  disturbances 
of  the  gauges,  special  inspections  were  promptly  made,  the  gauges  reset  correctly, 
and  the  corrections  for  the  records  carefully  determined. 

The  following  gauges  were  reconstructed: 

NashvilUj  Tenn.  (U.  S.  engineer  gauge,  Cumberland  River). — This  waa  one  of  the 
United  States  engineer  gauges  transferred  to  this  office  in  1901.  The  old  ^uge  at 
this  station  had  been  in  use  about  thirty  years.  The  main  section  was  of  the  mclined 
type,  of  timber,  with  an  iron  strip  for  the  graduations.  The  timbers  were  of  red 
cedar,  but  were  much  decayed,  and  on  the  iron  strip  were  cut  two  sets  of  graduations, 
which  rendered  correct  reading  difficult.  It  was  therefore  decided  to  rebuild  the 
^uge.  This  was  done  under  contract,  the  portions  from  5.4  to  56  feet  being  rebuilt 
m  June,  and  the  portion  from  5.4  to  1.3  feet  in  August. 

In  the  latter  part  of  October  the  new  dam  about  3  miles  below  Nashville  was 
closed,  and  the  pool  apparently  stands  about  6|  feet  on  the  gauge. 

As  reconstructed,  the  gauge  Is  now  as  follows: 

The  gauge  is  at  the  foot  oiBroad  street.  The  main  section  is  inclined  and  follows 
the  slope  of  the  levee.  It  consists  of  a  6  bv  6  inch  red-cedar  stringer,  on  top  of  which 
is  bolted  a  strip  of  iron  4  inches  wide  and  |  inch  thick.  The  stringer  is  embedded 
in  the  levee  and  rests  on  crosspieces  of  the  same  timber  4  feet  long  set  in  the  ground 
every  6  feet.  A  narrow  ptrip  of  the  levee  on  either  side  of  the  gauge  is  paved  with 
stone.  This  section  reads  from  zero  to  46.3  feet.  The  new  portion,  from  IJ  to  46.3 
feet,  is  256  feet  long.  Temporary  graduations  wx»re  cut  in  a  wood  strip  alongside  the 
iron;  the  permanent  graduations  will  be  cut  in  the  iron  at  next  low  water,  after 
allowing  aue  time  for  any  slight  settlement.  The  upper  sections  are  vertical  and 
comprise  an  iron  strip  |  by  4  inches,  graduated  from  50.7  to  56  feet,  bolted  to  south- 
east pilaster  of  Temperance  Hall,  north  side  of  Broad  street,  near  the  corner  of  Front 
street,  and  two  wooden  boards,  one,  reading  from  41  to  52  feet,  nailed  to  a  6  by  8  inch 
cedar  post  on  the  levee  opposite  the  34-foot  mark  of  the  inclined  gauge,  and  the  other, 
reading  from  48.1  to  54  feet,  .spiked  to  a  telephone  pole  at  top  of  levee.  The  gauge 
was  set  from  B.  M    1  (Merrill),  which  is  51.98  feet  above  zero  of  gauge. 

Cape  Girardeau  J  Afo.  (Mississippi  River  Commission  gauge,  Mississippi  River). — A 
new  mclined  gauge  was  built  in  the  paved  levee  in  the  early  |)art  of  December.  This 
section  consists  oi  an  8  bv  10  inch  wood  stringer  with  an  iron  strip  4  inches  by  |  inch 
bolted  on  top  and  sunk  flush  with  top  of  levee  paving.  The  stringer  rests  on  timber 
Ijents  set  8  feet  apart  and  extending  about  4  feet  below  surface  of  levee.  The 
lower  end  of  stringer  is  bolted  down  to  the  natural  rock.    The  timber  is  all  yellaw 
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pine  and  was  thoroughly  swabl)ed  with  carbob'neum.  The  inclined  section  is  a  little 
south  of  the  south  line  of  Themis  street,  produce<i,  and  jmrallel  therewith.  Tempo- 
rary graduations  were  cut  in  a  wooden  strip  nailed  alongside  the  iron  and  read  from 
7  to  31.5  feet.  Two  vertical  sections  of  wood  are  at  the  former  gauge  site  at  the  foot 
of  Independence  street  about  2  blocks  Ix^low  the  inclined  gauge,  and  read  from  5 
to  9  feet  and  from  26  to  86  feet,  respectively.  The  new  gauge  was  set  from  perma- 
nent bench  mark  54,  which  is  41.67  feet  above  the  zero. 

MemphiSf  Term.  ( U.  S.  engineer  gauge). — The  new  concrete-steel  gauge  constructed 
at  the  foot  of  Beal  street,  built  in  Decemljer,  1903,  was  extended  down  to  the  2-foot 
mark  in  Decenil)er,  1904.  It  is  intended  to  connect  the  \^riou8  bench  marks  of  this 
gauge  by  precise  levels  this  season,  as  the  ordinary  level  lines  show  a  disagreement 
of  about  0.05  foot. 

The  gauge  bulletin  frames  and  figured  plates,  used  for  displaying  the  river  stage  to 
passing  boats,  were  repaired  and  repainted  at  gauge  inspections.  Some  of  these  are 
nearly  worn  out,  and  such  are  l>eing  replace<l  with  those  of  the  latest  type,  shown 
on  plate  3,  supplement  to  Report  of  Chief  of  Enginet^rs,  1903.  New  bulletins  of  this 
type  were  put  up  during  the  year  at  New  Madrid,  Mo.,  Cottonwood  Point,  Mo., 
Bui  ton,  Tenn.,  mouth  of  White'  River,  Ark.,  Lake  Providence,  La.,  Natchez,  Miss., 
and  Carrol  Iton,  I  a. 

The  highest  and  lowest  gauge  readings  of  the  year  1904  at  all  stations  on  the  Miss- 
issippi River  and  its  tributaries  are  given  in  Table  No.  4.  It  will  be  noticed  in  this 
table  that  in  only  two  cases  are  the  records  of  former  years  surpassed,  namely,  at 
Peoria,  on  the  Illinois  River,  where  the  high  water  of  March  28-29,  1904,  was  1.1 
feet  higher  than  before  recorded,  and  at  Johnsonville,  Tenn.,  on  the  Tennessee 
River,  where  the  low  water  of  October  26  to  November  4  was  0.6  foot  lower  than 
before  recorded. 

Table  No.  5  gives  the  annual  highest  and  lowest  gauge  readings  for  stations  on  the 
Mississippi  River  and  tributaries  from  1898  to  July,  1905,  inclusive,  and  is  in  contin- 
uation of  Table  No.  9,  printed  on  pages  3250  to  3276,  Rei)ort  of  Chief  of  Engineers  for 
1898.  At  many  stations  on  the  main  river  the  highest  water  has  occurred  since  that 
table  was  published.  The  previous  highest  and  lowest  are  given  where  they  have 
not  been  surpasse<i  since  1898. 

Hydrographs  of  the  regular  gauges,  Cairo  to  Fort  Jackson,  from  June  1,  1904,  to 
May  31,  1905,  art^  given  on  plate  1. 

The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  maintained  during 
the  year.  The  staff  gauges  and  their  bench  marks  werv  conne<»ted  by  precise  level- 
ing 111  February,  1905.  The  gauge  house  and  plank  walk  at  East  Bay  were  rebuilt 
in  January,  1905.  Owing  to  the  demands  of  field  work  but  little  time  was  available 
for  the  reauction  of  the  records  during  the  year,  but  this  work  is  now  in  progress. 

DISCHARGE  OBSERVATIONS. 

All  the  discharge  observations  made  under  the  Mississippi  River  Commission  dur- 
ing the  year  1904  have  been  reduced;  the  results  will  l>e  found  in  Table  No.  6. 

The  high-water  mea^jurements,  which  were  all  made  at  alx)ut  the  crest  of  the 
flood,  were  at  eight  stations  on  the  Mississippi  River  from  Thel)es,  111.,  to  Carrollton, 
La.,  and  at  one  station  on  the  Atchafalaya  and  at  one  on  the  Arkansas  River. 

The  low-water  discharge  was  measured  at  only  one  place  on  the  Mississippi  River 
(Carrollton,  La. ),  and  at  one  olace  on  the  Atchafalaya  (Neita,  La. )  The  results  give 
the  lowest  discharge  of  recora  at  each  place. 

The  discharge  observations  were  made  and  reduced  in  the  usual  manner,  except 
that  at  all  stations  below  Cairo  throughout  a  large  part  of  the  work  two  meters  were 
used  simultaneously,  suspended  on  the  same  cable  and  about  2J  feet  apart  in  the 
vertical.  Each  meter  gave  an  independent  velocity  record,  and  a  complete  discharge 
was  computed  for  each  meter.  This  only  slightly  increased  the  work  ol  computation, 
as  the  same  partial  areas  were  used  for  both  meters. 

This  method  of  measuring  discharge  had  been  tried  before  by  this  ofl5ce  in  an 
experimental  way  at  comparatively  low  stages;  the  results,  however,  indicated  that 
it  was  an  improvement  in  meter  work,  and  as  this  was  the  first  time  it  was 
einployed  during  higli  water,  the  following  additional  information  may  be  of  interest. 

The  observations  at  Columbus,  Chicot,  Red  River  Landing,  and  Simmesport  were 
all  made  by  the  same  party  using  Price  meter  No.  34  and  Haskell  meter,  wheel  No.  1/1. 
With  the  exception  of  two  days  the  two  meters  gave  almost  the  same  dischanies,  the 
difference  on  April  13  at  Chicot,  Ark.,  being  only  204  cubic  feet  per  second.  The 
velocities  in  feet  per  second  at  each  station  on  the  cross  section  for  this  day  were  as 
follows: 
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Station,  L.  B. 

Haskell, 
No.  lA. 

Price 
No.  34. 

1  ctoH^n  T    T»     Haskell,'  Price      e»„»i««  t    n    iHaakell, 
1  Station,  L.  B.     j^^  j^  '  j^^  ^     Station.  L.  B.  j  j,^  ,^  • 

Price 
No.  84. 

1 

1.60 
3.45 
5.66 
7.76 
3.20 
4.50 
5.29 

1.65 
3.31 
5.47 
•   7.75 
3.44 
4.17 
5.09 

8 5.88  '      6.80      16 

7.66 

7.61 

2 

9 1         6.9*2  1      6.97      16 

7.71 
7.62 

7  96 

3 

10 6.17        6.13      17 

7  A9 

4 

11 6.79        5.73   , 

12 5.81        6.84  1             Mean... 

13 ;         6.45        6.63   1 

14 7.07        7.21 

bV/.'.'.'.'., ''.'.'.'.'.'. 

5.726 

5.722 

6 

7 

1                            111 

It  will  be  noticed  in  the  above  table  that  the  greatest  difference  is  0.3S  foot  at 
station  6,  the  difference  of  the  means  being  only  0.004  foot  per  second. 

The  only  da^rs  on  which  these  meters  differed  materially  were  the  last  day  at 
Columbus,  April  7,  and  the  first  day  at  Chicot,  April  11,  the  differences  being  0.57 
foot  and  0.32  foot  per  second,  respectively;  the  Haskell  meter  gave  the  lower  veloc- 
ity in  both  cases. 

It  seems  probable  that  something  may  have  interfered  with  one  or  both  of  the 
meters  on  these  davs,  and  that  later,  in  handling  the  meters,  the  cause  wa.s  uuknow- 
inglv  removed.    Tne  observer  could  not  account  for  the  discrepancies  referred  to. 

The  mean  of  the  results  of  the  two  meters  is  given  in  every  case  where  these  two 
meters  were  used. 

The  dischai^e  party  at  Helena,  Ark.,  and  Carrollton,  La.,  used  Price  meter  No.  22 
and  Haskell  meter,  wheel  No.  11.  At  Helena,  except  on  the  last  day,  thes^e  two 
meters  gave  widely  different  results;  on  the  last  day,  and  afterwards  at  Carrollton, 
the  differences  were  very  much  smaller,  indicating  some  change  in  the  meters.  The 
following  table  shows  the  velocities  obtained  in  feet  per  second  at  each  station  across 
the  river  on  April  10,  in  the  period  when  the  difference  was  greatest,  the  means 
differing  0.42  foot  per  second. 


StaUon. 


1. 
2. 
3. 

4. 
6. 
6 


Haskell 

Price  i 

No.  11. 

No.  22. 

4.41 

4.35 

8.80 

7.96 

9.54 

8.68 

10.01 

9.19  , 

8.80 

8.17 

6.26 

6.77  1 

Station. 


7 
8 
9 

10, 
11, 
12, 


Haskell 

Price 

No.  11. 

No.  22. 

a  4. 87 

4.60 

4.59 

4.26 

a4.83 

a3.65 

3.39 

3.44 

a3.66 

3.27 

a2.92 

2.36 

Station. 


13 

14 

15 

Mean 


Haskell 
No.  11. 


2.90 
a2.63 
a  2. 26 


6.825 


Price 
No.  22. 


a3.02 

a  1. 78 

3.00 


a  Registrations  not  complete  for  the  full  Ave  minutes'  run. 

The  largest  difference  is  at  station  9,  where  the  Haskell  meter  velocity  seems 
excessive.  On  April  15,  the  last  day,  the  mean  difference  was  only  0.16  foot  per 
second 

At  Carrollton,  where  these  two  meters  were  next  used,  the  means  differed  on  April 
29,  0.13,  and  on  May  3,  0.18,  in  feet  per  second. 

The  discharges  given  in  the  tables  for  Helena  and  Carrollton,  for  days  on  which 
these  meters  were  used  simultaneously,  were  obtained  by  combining  the  results  of 
both  meters,  giving  double  weight  to  the  Price  meter  and  taking  the  mean. 

The  results  of  the  season's  work  seem  to  fully  justify  the  use  of  two  meters  in  the 
manner  described,  and  it  is  thought  that  in  future  work  any  material  change  of 
rate  may  be  detected  in  the  field  and  the  trouble  corrected  at  the  time,  or  data 
obtained  for  computing  the  proper  correction  later.  When  only  one  meter  is  used, 
as  was  the  case  in  earlier  ^ears,  there  is  no  check  on  its  results  except  the  approxi- 
mate one  of  comparison  with  the  float  observations. 

All  the  meters  used  were  rated  in  the  field  at  the  close  of  the  discharge  work,  and 
were  again  rated  in  August  at  the  settling  basins  of  the  St.  Louis  waterworks  at  Bis- 
sells  Point.  All  the  rating  observations  have  been  reduced  in  the  office  by  the 
method  of  least  squares.  The  resulting  values  of  the  meter  constants  and  the  prob- 
able errors  are  given  in  Table  No.  7. 

The  meters  were  mainly  rated  four  at  a  time,  two  meters  on  each  side  of  a  skiff. 
The  meter  pairs  were  the  same  as  used  in  the  discharge  work. 

The  meters  during  discharge  work  were  run  generally  for  five  minutes  at  each 
velocity  station  and  at  six-tenths  depth.  At  Thebes,  however,  the  meter  was  run 
at  a  constant  depth,  mainly  of  15  feet,  and  for  four  minutes. 
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The  observed  velocities  at  Thebes  were  corrected  to  th6  mean  of  the  vertical  by 
the  factors  in  the  following  table,  which  have  been  in  use  heretofore  for  stations 
where  no  special  curves  have  been  determined. 


Proportional  depth.      Factor. 


Surface 
1/10.... 
2/10.... 
8/10.... 


0.9556 
.9136  , 
.9154 
.9270 


Proportional  depth. 


4/10 
5/10 
6/10 
7/10 


Factor. 


0.9849 
.9550 
.9697 

1.0295 


Proportional  depth. 


8/10.... 
9/10.... 
Bottom 


Factor. 


1.09S0 
1.19&9 
1.3»47 


The  following  table  gives  the  maximum  discharge  at  each  high-water  station  of 
1904;  also  the  minimum  low-water  discharge  at  Carrollton  and  on  the  Atchafalaya. 
The  previous  highest  and  lowest  discharges  are  given  for  comparison. 

Diacharge, 
MISSISSIPPI  RIVER. 


Station. 


Thebes,  111 

Columbus,  Ky 

Memphis,  Tenn *. 

H  elena.  Ark 

Chicot,  Ark 

Vicksburg,  Mlhs 

Red  River  Landing,  La 

Red  River  Landing,  including  Sim- 

mesport 

Car  ro  11  ton ,  La 

Do 


Date. 


1904. 


1901. 

May  1 

Apr.  6 

Apr.  9 

Apr.  14 

Apr.  20 

Apr.  23 

Apr.  29 


^^'^^-  eh?^e.a 


Feet. 
32.3 
43.9 
38.6 
47.6  I 
49.0  I 
46.6 
43.7 


I 


Apr.  24  I 
Dec.  30 


15.8 
.2 


805 
1,502 
1,618 
1,412 
1,403 
1,382 
1.018 

1,259 

1,098 

156 


Previous  record. 


Year.    Gauge. 


1908 
1882 
1890 
1908 
1903 
1897 
1882 

1890 
1897 
1895 


34.6 
43.6 
85.5 
50.9 
50.4 
52.0 
48.3 

47.2 
18.6 
1.6 


Dis- 
chaxge.a 


Differ- 
ence.o 


1,014 
1,608 
1,345 
1,686 
1,743 
1,777 
1,595 

1,926 

1,358 

191 


-101 
H-278 
-274 

-  340 
-395 
-577 

-667 
-256 

-  83 


ARKANSAS  RIVER. 


Uttle  Rock,  Ark  . 


June  10  I      29. 2 


428 


1892 
1898 


80.0 
29.8 


ATCHAFALAYA  RIVER. 


Simmesport,  La Apr. 

Neita,La I  Dec. 


457 
677 


28 

40.9 

241 

1890 

48.0 

480 

23 

.6 

11 

1891 

-  .6 

12 

a  In  thousand  cubic  feet  per  second. 

Referring  to  the  high  water  of  1904,  it  will  be  seen  from  the  above  table  that  the 
maximum  discharge  per  second  has  a  tendency  to  decrease  as  the  flood  passes  down 
the  river.  Comparing  Helena  and  (Chicot,  while  the  dischar^  at  the  lower  station 
is  only  slightly  less,  an  increase  might  have  been  expected  since  the  White  River 
was  at  a  moderately  high  stage  and  was  probably  discharging  about  80,000  cubic  feet^ 
a  large  part  of  which  would  enter  the  main  river  above  Chicot.  The  Arkansas  River 
was  comparatively  low. 

The  (lecrease  at  Red  River  Landing,  however,  is  more  marked,  as  even  counting 
in  the  discharge  of  the  Atchafalaya  the  total  maximum  discharge  at  that  parallel  is 
still  about  140,000  cubic  feet  per  second  less  than  the  maximum  at  Chicot  In  this 
case  also  the  discharge  of  the  intervening  tributaries  must  have  tended  to  con8i<ler> 
ably  increase  the  volume  at  the  lower  station.  No  measurements  were  made  of  these 
tributaries  in  1904,  but  estimating  the  sum  of  the  discharges  at  the  stages  then  pre- 
vailing en  the  Yazoo,  Red,  and  Ouac'hita  rivers  at  118,000  cubic  feet,  we  have  258,000 
cubic  feet  per  second  to  be  accounted  for. 

The  discnarKe  measurements  of  1904  at  the  points  mentioned  are  undoubtedly  reli- 
able, and  as  no  new  crevasses  occurred  in  the  levees  during  1904,  even  taking  into 
account  the  escape  on  unleveed  fronts  and  gaps,  there  is  stilla  large  maiigin  of  excess 
at  the  upper  station. 
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After  making  due  allowance  for  the  other  known  causes,  as  explained  hereafter,  it 
seems  that  this  decrease  in  maximum  discharge  at  the  lower  station  must  be  mainly 
due  to  the  tendency  to  a  more  uniform  velocity,  maintained  over  a  longer  period,  as 
the  flood  proceeds  down  the  river,  thus  passing  the  same  or  a  larger  volume  with  a 
smaller  maximum  discharge  at  the  lower  station.  The  gauge  hydrographs  of  the 
soocessive  stations  also  point  to  this  conclusion. 

Computing  the  reservoir  capacity  of  this  stretch  of  the  river  for  the  change  in  stage 
for  the  period  at  22,000,000, 0(X)  cubic  feet,  the  excess  discharge  of  258,000  second-feet 
given  above  would  fill  this  reservoir  in  twenty-four  hours.  This  excess,  however, 
continued  for  several  days  during  the  limited  period  of  observation,  and  even  allow- 
ing another  22,000,000,000  cubic  feet  for  poesible  seepage  and  evaporation,  the  larger 
part  of  the  excess  is  still  unaccounted  for  except  on  the  hypothesis  just  stated. 

From  the  foregoing  it  seems  that  a  complete  levee  system  would  not  necessarily 
produce  excessive  gauge  heights  at  the  lower  stations. 

The  large  discharge  given  m  the  table  for  Memphis  has  not  been  considered  in  this 
connection,  since  only  a  single  measurement  was  made  in  1904  at  that  point. 

Dnrinfa:  the  low  water  in  December  a  party  in  charge  of  Junior  Engineer  Geo.  H. 
Wolbrecht,  on  the  small  steamer  MarSy  measured  the  discharge  of  the  Mississippi 
River  at  Carrollton,  La.  The  meter  work  was  done  from  a  skin,  one  metef  on  either 
side,  the  distance  between  them  being  about  5  feet  and  both  l)eing  at  six-tenths  depth. 
Haskell  meter,  wheel  No.  1,  and  Price  meter  No.  25  were  used  in  this  work.  The 
resulting  velocities  by  the  two  meters  agreed  very  closely  except  on  the  first  day  they 
were  used  together,  when  the  difference  of  mean  velocities  was  0.29  footper  second. 
After  that  the  difference  ranged  from  0.004  to  0.11  foot  per  second.  Tne  discrep- 
ancy on  December  28  was  evidently  caused  by  the  failure  of  the  register  used  with 
the  Price  meter  to  work  well,  and  this  result  was  therefore  rejected;  subsequent  to 
that  the  results  of  both  meters  were  given  equal  weight  and  the  mean  tabulated. 

The  low-water  discharge  of  the  Atchafalaya  River  was  measured  by  the  survey 
party  on  that  river  in  charge  of  Assistant  Engineer  W.  G.  Comber.  The  velocities 
were  measured  with  improvised  floats,  the  double  floats  being  run  at  surface  and 
mid  depth  and.  the  rod  floats  run  nearly  full  depth.  The  float  ranges  were  200  feet 
apart  The  soundings  were  located  b^  stadia  readings.  The  water  widths  derived 
from  these  locations  were  somewhat  discrepant;  therefore  the  water  width  given  by 
triangulation  made  in  laying  out  the  section  was  used  throughout,  making  a  small 
correction  for  change  of  stage.    The  resulting  discharges  are  fairly  well  determined. 

During  the  present  high-water  period  the  river  st^^  have  not  reached,  as  yet 
(May  15),  the  prescribed  heights  for  making  discharge  measurements. 

MISCSLLAMBOUS. 

The  annual  pamphlet  of  daily  stages  of  the  Mississippi  River  and  its  principal  trib- 
utaries for  19(H,  containing  134  pages,  has  been  prepared  and  printed  and  copies 
issued. 

The  daily  eage  readings  at  stations  on  the  main  river  and  tributaries  were  sent  out 
monthly  in  blueprint.  The  gauge  hydrographs  for  1904,  in  four  sheets,  have  been 
prepared. 

The  proceedings  of  the  Commission  at  the  ninety-second,  ninety-third,  and  ninety- 
fourth  sessions,  and  the  monthly  reports  of  operations  of  the  secretary  and  district 
officers  have  been  printed. 

The  third  supplement  to  the  general  discharge  pamphlet  has  been  prepared  in 
part,  and  the  printing  begun.  This  will  contain  all  obtainable  discharge  results, 
arranged  by  stations,  on  the  Mississippi  River  and  its  tributaries  since  1898,  also 
some  earlier  results  which  have  become  available  since  the  last  publication  in  1898. 

The  usual  routine  work  of  caring  for  the  scientific  records  of  the  secretary's  office 
and  cataloguing  and  indexing  same  has  been  attended  to. 

I  beg  to  acknowledge  the  valuable  assistance  of  Mr.  E.  J.  Thomas,  junior  engi- 
neer, and  of  Messrs.  E.  E.  Whitehead  and  W.  M.  Garrott,  recorders. 

Respectfully  submitted. 

KlVAS  TULLY, 

AmstarU  Engineer, 
Capt  Wm.  B.  Ladue, 

CoTp»  of  Enffineers,  U.  S.  Armj/, 

Secretaryj  Missimppi  Rtver  CommMon, 
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Table  No.  5. — Highest  and  lotoest  annual  stages  of  the  Mississippi  River  and  its  principal 
tributaries,  referred  to  present  gauges. 

Notes.— This  table  Is  in  continuation  of  Table  No.  9,  published  in  Report  of  Chief  of  Engineers,  189S, 
pages  8260  et  seq.  The  present  table  contains  also  some  additional  stations.  The  Imlted  States 
Engineer  gauges  marked  wltb  an  asterisk  are  in  charge  of  the  secretary,  Mississippi  River  Commis- 
sion.   Extreme  readings  for  each  station  are  in  italics. 

MISSISSIPPI  RIVER— AITKIN,  MINN.  (1,086  MILES  ABOVE  CAIRO). 

[M.  R.  C.  gauge;  zero  1,206.78  feet  above  the  Cairo  datum  plane.  This  gauge  was  established  by  the 
Mississippi  River  Commission  for  ose  in  connection  witn  the  survey  of  the  river  in  that  vicinity, 
and  was  discontinued  after  June  80, 1904.] 


Highest. 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

1899.. 

Feet. 

a  16. 3 
18.05 
18.05 
9.8 

FseL 

1902.. 

May  27,  28 

July  29 

1  S 

1908.. 

October  14, 15 . 
April  12 

June  25 .    . 

1  6 

1904.. 

do 

3.4 

MISSISSIPPI  RIVERr-ST.  PAUL,  MINN.  (874  MILES  ABOVE  CAIRO). 
[Weather  Bureau  gauge;  sero  704.6  feet  above  the  Cairo  datum  plane.] 


1866. 
1867. 
1868. 
1869. 
1872. 
1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1873. 
1880. 
1881. 
1882. 
1888. 
1884. 
1886. 
1886. 
1887. 
1888. 
1889, 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1906. 


July  23 

AprI14 

September  24-27 

May  19-22 

April  21 

July2 

April  16 

April  10 

May  26,  26 

April  27 

July  11 

June  17, 18 

April  29 

April  13 

April  22 

May  5-7 

June  18. 19 

March29,  31.  April  1. 

April  17 

April  14 

Iilay21 

June  28 

April  17 

May  26 

May  5-7 

May  21 

June  16, 17 

April  18 

Apriie 

June  8.  9 

June  22,  28 

October  7 

April  12 

»iay26,27 

October  14 

April  11, 12 

May  18, 19 


018,6 

I»9.3 

16.1 

«'7.7 

16.4 

11.6 

M8.0 

11.0 

7.7 

6.7 

10.8 

15.2 

19.7 

13.3 

12.6 

10.2 

7.4 

8.2 

9.6 

14.4 

4.6 

7.0 

6.4 

12.6 

14.7 

11.8 

4.6 

10.7 

18.0 

10.7 

11.0 

6.6 

7.5 

7.5 

13.8 

9.9 

11.7 


September  22,  October  21 

November  29 

December  9 

July  31,  Augustl 

October  26, 27 

September  24 

No  vem  ber  25-28 

August  22 

November  26 

August  24-29,  September  8-13  . 

Decembers,  4 

September  28 

October  10-14 

AugtistH,  15 

November  29,  30 

September  16,  30 

August  10 

November  22,  27 

August  15 

November  22,  23 

December  10. 11 

November  24 

December  1 

November  18 

November  24 

November  26 

July  30,  August  6 

March  22 . 

March  19,  20.22 

November  27 

August  15,  20.  September  8-10 . 

December  7,  8 

July2 

December  7,  8 

March  10 

November  22,  23 

August  19,  December  5,  6 


2,2 

3,0 

2.0 

2.8 

1.9 

2.1 

63.0 

62.1 

L9 

1.8 

.6 

.9 

1.7 

3.3 

2.6 

1.5 

1.8 

1.9 

1.2 

.S 

2.0 

1.1 

.6 

.1 

1.0 

.6 


-  .9 
2.3 
2.7 
2.5 
.7 
C.7 
1.1 
3.0 
2,6 


a  High  water;  day  not  given. 

6 Gauge  record  is  Incomplete,  and  possibly  the  extreme  high  or  low  reading  is  not  included. 

c  River  frozen. 
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Table  No.  5. — Highui  and  lowest  annuai  stages  of  tfie  Mississippi  River  and  its  principal 
tributaries,  referred  to  present  gauges — Continued. 

MISSISSIPPI  RIVER^HASTINOS,  MINN.  (849  MILES  ABOVE  CAIRO). 

[U.  S.  engineer  gaoge;  sero  690.79  feet  above  the  Cairo  datum  plane.] 


Highest. 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

1881.. 

April  30 

FeeL 
18.0 

FM. 

1892.. 

November  28 

-~0  7 

1886.. 

Junes 

June  18-20 

October^Il 

18.4 

11.8 

7.7 

8.8 

8.1 

13.8 

11.0 

12.0 

November  7f 

.6 

/February  6-18 

1.4 

1899.. 

iDecember  17, 18 

1.8 

1900.. 

July  2.  Aumut  6  . 

8 

1901.. 

April  11-18 

December  9 

.4 

1902.. 

June  10 

April  28-25 

.8 

1908.. 

October  12-14 

February  16-28 

1.6 

1904.. 

April  11-18 

December  6,  6 

1.4 

1906.. 

May  19-21 

MISSISSIPPI  RIVER— WINONA,  MINN.  (760  MILES  ABOVE  CAIRO). 
[U.*6.  engineer  gauge;  lero,  660.84  feet  above  the  Cairo  datum  plane.] 


1880.. 

June  18 

16.  ST 

1889.. 

December  80 

—l.SS 

1898.. 

June  is,  14 

i6.7 

11.7 

11.8 
9.6 
7.2 
14.6 
10.0 
18.8 

September  27-80 

1.6 

June  18, 19 

October  10 

/February  4-6 

1.9 

1899.. 

\AugU8t  16-18 

2.5 

1900.. 

July  2 

1.7 

1901.. 

April  12-16 

December  14 

.8 

1902.. 

November  21, 22. ...  x .           

August  29 

1.7 

1903.. 

8teptemberl9,20 

2.8 

1904.. 

April  16, 16 . . '. 

December  8-14 

2.4 

1906.. 

June  11 

MISSISSIPPI  RIVER^PRAIRIE  DU  CHIEN.  WIS.  (668  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  zero,  625.69  feet  above  the  Cairo  datum  plane.] 


1861..  I 
1880..; 
1896.. 

1899.. 

1900.. 
1901.. 
1902.. 
1998.. 
1904.. 
1905.. 


June  10 

June  19, 20 

June  19-21 

October  16.... 
April  18-20... 

May  24 

September  25.. 

June6 , 

June  16 


tl.S 
a  9. 73 

14.2 

14.4 
11.0 
10.8 
16.6 
11.1 
16.4 


November  26 

/February  1,18,14 

\October  18-20 

July2,3 

September  7 

Augufit  31.  September  1. 

November  26 

August  28-28 


-O.f 


MISSISSIPPI  RIVER-ROCK  ISLAND,  ILL.  (611  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  zero,  662.37  feet  above  the  Cairo  datum  plane.] 


-  .17 
1.0 
2.0 
1.2 
1.4 
.9 
8.7 
2.4 


1864.. 
1872.. 
1873.. 
1874.. 
1876.. 

1876.. 

1877.. 
1878.. 
1879.. 

1880.. 


May28... 
May.6.... 
March  10. 
April  30.. 

April  17.. 

April5.... 
July  17... 
June  1,2... 

June  26.... 


9.3 
12.2 
14.9 
13.0 

13.4 

9.9 
7.1 
7.8 
18.4 


November  24 

November  24,  December  2. 

Decern  ber2 

November  27 

/February  24 

\December  2 

September  15, 26-30 

December  14, 15 

Octoberl 

/February  2,3 

\November  20 


0.0 

.7 

.8 

.5 

.1 

1.5 

1.9 

.8 

.0 

1.1 

1.3 

1.6 


1 0.27  foot  snbtiacted  from  readings  on  North  McGregor  gauge,  whose  zero  was  626.32  feet  above  the 
Cairo  datum  plane. 


Sup.  Eng.  1906 7 
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Table  No.  5. — Highed  and  low&A  annual  daget  of  the  Miggimppi  River  and  Us  principal 
trilmiarien,  referred  to  pregent  ^au^— Contina^. 

MISSISSIPPI  RIVEIU-ROCK  ISLAND,  ILL.  (611  MILES  ABOVE  GAIRO)--€ODti]iued. 


Year. 


1881.. 

1882.. 

1888.. 
1884.. 
1886.. 
1886.. 
1887.. 
1888.. 
1889.. 

1890.. 

1891.. 
1892.. 
1898.. 
1894.. 
1896.. 
1896.. 
1897.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1903.. 
1904.. 
1906.. 


Highest. 


Day. 


October  28... 

April  28 

May2 

March  28, 29. 

May9 

Mays 

February  12. 
May  16-17... 
March  12.... 

Julyl 


May  8-6 

June  27 

March  18.... 

May  31 

March  4 

May  28, 29... 
April  17.18.. 
February  14 . 

June 26 

March  18 

March  16.... 
May  26, 27... 

Octoberl 

March  27 

June  21 


Gauge 
reading. 


Feel. 
17.8 

14.1 

13.3 
11.9 
10.2 
12.6 
12.80 
18.60 
7.80 

11.90 

10.80 
19.  iO 
14.50 
12.80 

8.90 
12.10 
16.10 

9.90 
11.90 
18.10 

9.60 
10.40 
13.65 
10.96 
14.90 


Lowest. 


Day. 


August  26 

/January  8,9 

tpctober4-6 

November  19 

December  8 

December  6 

November  28 

August  9, 10 

December  21, 22, 24. 

December  l-3a 

/January  6,6 

(December  10-12 

November  20 

November  80 

November  28-80 . . . 

December  6,7 

November  30 

December  6 

December  2 

November  80 

December  22 

December  16, 18 

December  10 

December  12 

December  2 

December  18 


Gauge 
reading. 


Feel. 


2.6 
1.7 
2.6 
1.8 
1.8 
2.5 

.4 
1.0 

.4 
2 

-  '.» 
.1 

-  .4 
.0 
.0 
.2 

_  2 
.1 

-  .3 

-  .4 
.5 
.9 

1.4 
1.6 
2.0 


MISSISSIPPI  RIVER— BURLINGTON.  IOWA  (428  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  sero  581.26  feet  above  the  Cairo  datum  plane.] 


1864. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 

1890. 

1891. 
1892. 
1893. 
1894. 
1896. 

1896. 

1897. 
1896. 
1899. 

1900. 

1901. 
1902. 
1903. 
1904. 
1906. 


July  15 

June  28 

September  30.. 

April  25 

May6 

March  30, 31... 

May  9, 10 

May7 

May  2-4 

May  18, 19 

May  24, 25 

June  80,  Julyl.. 

May  4-6 

June SO 

May  16 

June  8,4 

March  2-4 

June3 


April  28,  29 

March  14, 16, 17  . 
June  28 


October  28,  24 . 

March  24 

July  21 

June  5,6 

!  March  29 

June  26 


7.1 
15.8 
16.5 
18.3 
11.8 
13.8 

9.8 
12.0 

9.4 
17.6 

6.0 

11.6 

9.7 
17.6 
12.5 
10.6 

5.8 

10.8 

13.3 
6.8 
10.4 

9.0 

9.4 
10.8 
14.9 
10.8 
12.2 


December  12, 19 

December  185 

November  22  c 

August  28-SOd 

September  28-October  6  «. 

December  19 

December  6 

December  13 

Decembers/ , 

December  1,2 

December  23 

December  4 

/January  9 

\Decemberl3 

November  80 

December  18, 19 

December  4 

December  81 , 

December  4,  6 

/Januarys 

\October25,26 

December  5 , 

December  7 , 

December  27 , 

/January  29 , 

(December  21 

December  12 

JanuarT27 

December  6 , 

December  17 


a  No  record  January  and  February. 

h  Closed  by  ice  from  December  19. 

o  Closed  by  ice  January,  February,  and  December. 

d  Closed  by  ice  to  March. 

«  Closed  by  ice  February.  November,  and  December. 

/Closed  by  ice  to  January  25. 


0.0 

.8 

.6 

.6 

2.5 

3.0 

L4 

2.7 

2.5 

.0 

_    •» 

!6 
.4 
.6 
.5 

.3 

-  .8 

-  .4 
-1.1 

-  .6 
.1 

-  .7 

-  .5 

-  .9 
.4 
.5 
.3 
.6 

1.8 

-  ,06 
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Table  No.  5. — Iligfiegt  and  lowegt  annual  iUayai  of  the  Mmiiui^pi  River  and  Un  principal 
tributaries,  referred  to  present  (^lau^e^— Continued. 

MISSISSIPPI  RIVER— NASHVILLE.  IOWA  (3M  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  zero  51fi^  feet  above  the  Cairo  datum  plane.] 


Year. 


1864. 
1878. 
1879. 
1860. 
1881. 
1882. 
1888. 
1881. 
1885. 
1886. 
1887. 
1888. 
1889. 

1880. 

1891. 
1802. 
189S. 
189«. 
18B5. 

1896. 

1897. 
1898. 
1899. 

1900. 

1901. 
1902. 
1903. 
1904. 
1905. 


Highert. 


Day. 


Gauge 
reading. 


Feet. 


June 2 

June  29 

October  80-Noyember  1 

April  25 

Febmary  23, 25 

Aprill 

January  21,  2S 

May6 

Mays.  4 

May  17, 18 

April  20,  June  8, 18 

Julyl 

I  March  27,  28,  April  9.  24,  May  1-8 .. . 

I  June  29 

,  May  14-17 

I  June  4,  5 

March  4 


•  Junes,  4 

I  April  28.  29 

I  March  20 

June  29 

March  1,  October  24. 

March  24-26 

July  21-22 

June6 

March  80 

June  10 


! 


4.9 
10.6 
U.S 
9.2 
9.3 
9.5 
7.6 
8.6 
6.6 
M.O 
8.8 

7.4 

6.0 
11.8 
8.8 
6.6 
2.9 

6.8 

9.2 
4.8 
6.7 

5.9 

6.4 
7.5 
10.55 
7.15 
9.1 


Lowe§t. 


Day. 


September  18, 19,  December  12  a ' 

September  18, 19* i 

November  22 

August  15-17,  27-81 1 

December  12 i 

December20 

December  4-6 

Decembers 

December  4 

December  1 

December28 

December  4,5 

/January  7 

(December  9-11 

December  2,  8,  8, 9 

November  27-29 

November  25-December  1 

December  31 

January  2,  December  2, 7, 8 

/January  2,  22-26 

\  December  7,8 

December  8, 9 

December  4-6 

December  28 

/ Januaxy  29 

\December  21,  81 

December  14 

Januai722 

DecemberH 

December  17,  22,  24 


JPKt. 

.0 
LI 
.9 
.9 
L9 
.8 
.5 
1.5 
.9 
.5 
.2 
.8 
.3 
-  .5 
.6 
.1 
.4 
.2 
.2 
.1 
.2 
.4 
.4 
.2 
.8 
.6 
.7 
.55 
.6 
.8 
.5 


MISSISSIPPI  RIVER.— HANNIBAL,  MO.  (829  MILES  ABOVE  CAIRO). 
[Bridge  gauge;  zero  469.6  feet  above  the  Cairo  datum  plane.] 


1800.. 
1806.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


May  21 

May  28 

March  15... 

Aprils 

July  28 

Junes 

April  28,29. 
June  18 


n.7 

15.0 
18.0 
12.9 
16.6 
ff.5 
16.4 
18.8 


January  9 

December  6 

December  80  . . . 

January  31 

February  7 

June  11, 12 

December  14, 15 
December  21  . . . 


~1.7S 
-0.7 
-1.5 
-0.8 
-0.6 
L2 
0.5 
CO.  2 


MISSISSIPPI  RIVER.— GRAFTON,  ILL.  (238  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  zero  424.09  feet  above  the  Cairo  datum  plane.] 


1895. 
1886. 
1899. 
1900. 
1901. 
1902. 
1908.. 
19M.. 
1905.. 


May  28 

May  26 

March  16... 
April  10,11. 

July  26 

Jane  11  — 
April  80.... 
June  16  — 


18.1 
18.8 
17.8 
16.6 
20.4 
t8.7 
24.0 
18.3 


December  9 

December  9, 10 

December  81 

February  8 

December  17, 18  . . . 

January  29 

December  16 

December  22, 28, 31 


a  No  record  from  December  18. 

ft  No  record  January  and  February. 

oThe  ice  was  cut  away  from  gauge  on  the  21M  at  11.30  a.  m. 


-0.9 
1.9 
0.8 
1.0 
1.4 
0.8 
2.5 
2.8 
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TaBLM  No.  b,—Highed  and  Uncest  annual  gtagee  of  tfie  Mimtisijipi  River  and  Us  principal 
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MI^LSSIPPI  RlVER.^ALtON.  ILL.  (216  MILES  ABOVE  CAIKO). 

[Bridge  gauge;  zero  888.97  feet  above  the  Cairo  datum  plabe.] 


highest. 


Year. 


1806.., 
1897.. 
1898..! 
1099.. 

1900.. 

1901... 
1902.. I 
1908.. 
1904. J 
1906..! 


Day. 


Lowest 


Day. 


I   Gauge 
,  reading. 


May26 105.4    I  February22. 

May2 108.45    December  19 

March24 I  102.0    iDecemberU 

May26,27 .|  102.9       " 

March  16 !  101.7 


April  11 1  100.7 

July  26 1  105.0 

JttheO 116.8 

April  1» ,  110.9 

July  6 1  102.4 


December  30 

I/January  1 

i\DecemDer81  .... 

December  17, 18 . 
,  January  28, 29 . . . 
'  December  15, 16  . 
'  December  22  ... . 


86.0 

88.7 

84.2 

84.0 

84.7 

86.  S5 

8S.7 

St.  7 

84.9 

84.4 


MlSSlSaiPPl  RIVER.— ST.  L0UI8,  MO.  (191  MILES  ABOVE  CAIRO). 
[C.  S.  engineer  gauge  *;  zero  400.22  feet  above  the  Cairo  datum  plane.] 


1898.. 
1899.. 

1900.. 


May  23... 
April  27.. 

March  16. 


27.20 

25.68 

I        23.63 

I        22.58 

26  89 

jime  10. !....!..!. *!.'!!!!!!.'.'!. ".'!!!!!!!    a38.oo 


1901..   April  18 
1902..   July  26 
1908.. 
1904.. 
1905.. 


April  29 . 
July  15. 


38.60 
25.80 


December  11. 

December  81. 
f Januaiy  2  ... 
\DecemDer81. 

December  19. 

January  90  . . 

December  18. 

December  81. 


0.3 
-0.79 
—M.St 

8.10 

-l.»4 

-LIO 

0.55 

0.00 


1898. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1905. 


MISSISSIPPI  RIVER.-CHESTER,  ILL.  (116  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  zero  361.8  feet  above  the  Cairo  datum  plane.] 


May  24 

April  27 

M!archl6 

April  19 

July  27 

June  18,14 

April  80,  May  1 
July  16 


22.2 
21.4 
19.4 
19.7 
22.8 
SS.3 
80.4 
22.8 


January  5  . . . . 
December  30.. 
January  3  . . . . 
December  21.. 
January  30,31 
December  18.. 
December  81.. 


0.1 

0.1 

-i-i 

-0.8 

-L4 

1.4 

1.1 


I 


MISSISSIPPI  RIVER.^CAPE  GIRARDEAU.  MO.  (54  MILES  ABOVE  CAIRO). 
[M.  R.  C.  gauge;  zero  324.97  feet  above  the  Cairo  datum  plane.] 


1898. 

1899. 

1900. 
1901. 
1902. 
1908. 
1004. 
1905. 


I 

March  28 27.8 

April  27,28 1  26.0 

March  17 ;  25.0 

AprUlO I  21.6 

July  26-28 1  28.3 

June  14 36.63 

May  1 :  34.1 

July  16 1  26.9 


December  15, 16. 

/February  28 ... . 

\December30.... 

February  4 

December  20.... 

February  1 

December  19..:. 
December  31.... 


2.8 
8.6 
4.0 
2.4 
2.0 

o.a 

4.7 
fitO 


0  High  wafer  of  J^ne  28, 1844,  as  reported  woi^d  read  41.4. 
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Table  No.  5. — Higltest  and  lowetd  annual  stages  of  the  Mmissippi  River  and  its  principal 
trihutaries,  referred  to  present  gauges — Continued.  , 

OHIO  RIVER— CAIRO.  ILL. 
[U.  S.  engineer  gauge*;  sen)  290.84  feet  above  the  Cairo  datum  plane.] 


Highest. 

Gauge 
reading. 

Lowest. 

Year. 

Day. 

Day. 

Gauge, 
reading. 

1871.. 

Feet, 

December  24 

fiBet. 
-1.0 

1888.. 

February  27 

St.  17 

49.8 

46.24 

89.17 

43.2 

42.14 

50.67 

49.10 

38.66 

1896.. 

April  6 

October  10 

7.67 

1809.. 
1900.. 

April  2 

October  16 

2.98 

Marrhl7 : 

8eptember21 

6.78 

1901.. 

May  1.2 

November  28 

2.88 

1902.. 

March  17 

September  26 

7.26 

1908.. 

MarehlO,  17 

December  20 

2.86 

1904.. 

April  6 

December  26 

8.10 

1906.. 

££?«:::::.:::::.:::.::.:::: 

MISSISSIPPI  RIVER— COLUMBUS.  KY.a  (22  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  286.76  feet  above  the  Cairo  datum  plane.] 


1888.. 
1806.. 
1S98.. 

^!! 
1901.. 
1902.. 
1908.. 
19M.. 
1906.. 


February  26., 


:i. 


AprilO... 
ApriU... 
March  17. 
Mayl.... 
March  17. 
March  17. 
AprU6... 
May  24.... 


t^,68 


43.98 
42.00 
36.98 
89.83 
38.60 
44.60 
48.91 
86.80 


November  6-8  . 
October  10  .... 

October  27 

September  21 . . 
November  29 . . 
September  26.. 
December  21... 
December  26... 


O.OS 
7.68 
2.97 
6.10 
3.69 
7.60 
2.99 
2.8 


MISSISSIPPI  RIVER— NEW  MADRID,  MO.  (70  MILES  B.  I      /  (  AIRO). 
[M.  R.  C.  gauge;  zero  276.72  feet  above  the  C^airo  datum  plane.) 


1806.. 
1897.. 
1896.. 
1^99.. 
1000.. 
1901.. 
1902.. 
1903.. 

, 

November  6-8 

0.66 

MaTrh-29, 

tfi,t7 

April7.8 

38.31 

October  10 

6.43 

March  30 

I        36.10 

October  28 

2.60 

March  17 

81.98 

September  22 

6.28 

Mays 

March  18 

84.21 

November  29 

3.26 

83.24 

RAntiAtnhcii-  'i? 

6.86 

March  17 

i        39.66  1  becemhftr21 

2.80 

1904.. 

April6 

March  18,  May  24 

1        38.66 

30.76 

December  26 

2.30 

1906.  .1 

1                  1 

MISSISSIPPI  RIVERr-COTTONW(X)D  POINT,  MO.  (122  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  260.67  feet  above  the  Cairo  datum  plane.] 


1806. 
1896. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904.. 
1905. 


April  8-10 

March  80,  April  3, 4, 7, 8. 

March  18 

May4 

March  19 

March  19 

Aprils 

Maich  18,19 


38.68 
86.46 
81.40 
83.86 
82.80 
59.00 
38.16 
30.84 


November  6-8 

October  11 

October  80-November  1  . . . 

September  23 

November  29-December  1 . 

September  27 

December  21 

December  26-28 


-5.55 

4.6 

-  .2 

2.46 

.8 

3.6 

.4 

.7 


a  Gauge  moTed  from  Belmont,  Mo.,  in  October,  1902.    No  change  in  elevation. 


Digitized  by  CjOOQ IC 


102       REl»ORf  O*  THU   CfilEF   OF   El^OtNKEBS,  U.  8.  ABMt. 

Table  No.  5. — Highed  and  loioeM  annual  ntiiges  of  the  Mmimf pi  River  and  its  principal 
itibutariesi  referred  to  present  gauges — Continued. 

MISSISSIPPI  RIVER— FULTON,  TEN^.  (175  HIIiES  BELOW  CAIRO). 

[M.  R.  C.  gauge;  aero  228.&5  feet  above  the  Cairo  datum  plane.] 


Year. 


Highest. 


Day. 


!   Gauge 
I  reading. 


Lowest. 


^y-  !  reading. 

i 

FeeL 

November7,8 '  0A6 

October  11 '  6.66 

October*) 2.68 

September  24 '  4.80 

November  80-Deoember  1 1.56 

September  28 ]  4.8D 

December  22 1.30 

December  28 .80 


1896. 
1896. 
1890. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


April  10 . 
April?. 
Har 


'arch  19. 
May6.... 
March  20. 
March  19. 
AprlllO.. 
March  20. 


'I 


Feet, 


38.  SO 
34.90 
28.16 
30.60 
29.55 
W.15 
87.40 
27.41 


1896.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
190B.. 
1904.. 
1906. 


MISSISSIPPI  RIVER^MEMPHIS,  TENN.  (230  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge*;  zero  208.97  feet  above  the  Cairo  datum  plane.] 


April  10... 
April  1-U. 
March  19.. 

Maye 

March  21.. 
March  20. . 
April  11... 
March  21.. 


87.22 
35.20 
29.47 
32.12 
80.90 
UO.IO 
89.20 
28.94 


November  6-9 

October  12 

October  31-No7ember  1  . 

September  24 

December  1,2 

September  29 

December  28 

December  26 , 


4.50 
.64 

2.U 
-  .80 

2.90 
.96 
.66 


MISSISSIPPI  RIVER— MHOON  LANDING.  MISS.  (276  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  sero  181.48  feet  above  the  Cairo  datum  plane.] 


1896. 
1898. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


April  14-16. 


April  7-14. 
Mar 


farch  1»-21. 
May8 

March  22.... 
March  25.... 
April  12,13.. 
May  27-29... 


39.10 
88.00 
32.60 
35.40 
34.30 
U81 
40.30 
32.20 


November  6-11 

October  12-18 

October  30-November  2 . 

September  26, 26 

November  30 

September  29 

December  23 

December  25 


-7.90 

.80 

-4-8 

-3. 88 

a -3. 72 

1.9 

?-3.7 

-4.4 


1896. 
1897. 
1898. 
1809. 
1900. 
1901. 
1902. 
1908. 
19M. 
1906. 


MISSISSIPPI  RIVERr-HELENA,  ARK.  (806  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge  * ;  zero  161.98  feet  above  the  Cairo  datum  plane.] 


April4 

April  17 

April  12-16.. 

March  21 

Mays,  9 

March  28, 24. 
March  26, 27. 

April  16 

May  29 


61.75 
49.10 
46.76 


4L46 
89.58 
5L00 
47.62 
37.77 


November  8,  9 . 


October  18 

November  1,2. 
September  26.. 
December 2  ... 
September  29 . . 
December  23  . . 
December  26  . . 


-S.00 


7.80 
LTD 
4.76 
L46 
6.88 
^80 
2.80 


a  No  record  for  December  1-6. 
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Table  No.  b.^Higked  and  lowett  anmuU  dagea  of. the  MissMffpi  River  and  its  princ^aal 
tributaneM,  referred  to  pre$enl  gauges — Oontinaed. 

MISSISSIPPI  RIVSR-^UNFLOWSB  LANDING,  MISSISSIPPI  (858  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge:  sero  147.08  feet  above  the  Cairo  datum  plane.] 


— * — 

Highest. 

Lowest. 

Year. 

Day. 

i^;. 

Day. 

Gauge 
reading. 

1 
1 
1995                                                     _              

JPeet. 

Noyembflr  12-14 

Feet. 
—1.60 

ISS:: 

19tt.. 
1«H.. 

1906.. 

April  17-19 

4&66 

44.80 
87.10 
40.80 
88.76 

44.50 
87.80 

October  18, 14 

8.60 

ADiil  12-16 

NAV«m1>Ar  1-^                  . ,  . 

2.78 

Mareh22,23 

September  25, 26 

6.80 

May  8^10                                    

December  8, 4 

2.86 

March24 '. 

Rn>tember  80 

7.20 

March  27  28                                  .     . 

DfM^mbftrlH 

2.80 

AorilKLl? 

December  26 

8.10 

l6y30;A. 

1       ^ 

MISSISSIPPI  RIYERr-MOUTH  OF  WHITE  RIVER.  ARKANSAS  (896  MILES  BELOW  CAIRO). 
[V.  S.  engineer  gauge;*  sero  128.73  feet  above  the  Cairo  datum  plane.] 


1872.. 

1888.. 

1890.. 
1900.. 
1901.. 
1902.. 
1903.. 
1904.. 
1906.. 


April  19 

April  16, 16.. 

March  24 

May  12 

March  28 

March  27-29. 
April  l»-20.. 
June  1,2 


5L06 

48.49 
40.86 
44.70 
48.80 
£5.70 
49.60 
44.15 


December  28 

/January  12 

\SeptemDerl2 

Novembers 

September  25, 26. 

December 2-4  ... 

September  30 

December  24 

December  26 


0.00 
12.70 
12.80 
4.70. 
8. 63 
4.66 
9.76 
?6.10 
4.86 


MISSISSIPPI  RIVER— ARKANSAS  CITY,  ARK.  (438  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  116.44  feet  above  the  Cairo  datum  plane.] 


1895. 

U9B. 

1809. 
1900. 
1901. 
19Q2. 
1908. 
1904. 
1905. 


I 


April  19-21 . . 

April  16-20.. 

March  25 

May  12,13.... 

March  29 

March  27, 28. 
April  19-21.. 
June  2,8 


..1 


51.2 
48.6 
39.3 
43.3 
41.4 
Be.  9 
49.0 
48.2 


November  9, 10 

lJanuar>'18 

\Septembcr  12 

November  2-6 

September  25,26 

November  29-Deoember  4 . 

October  1 

December  24 

December  26 


-3.60 
9.20 

79.90 
1.00 
4.96 
1.00 
6.80 
2.10 
2.60 


MISSISSIPPI  RIVER--GREENVILLE,  MISS.  (478  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  106  feet  above  the  Cairo  datum  plane.] 


1896. 

1886. 

1899. 
190O. 
1901. 
1902. 
1906. 
1904. 
1906. 


AprU21 

April  17-20.. 
March  25.... 

May  18 

March  29.... 
March  27... 
April  21,  22. 
June 8,4  ... 


46.20 

48.00 
83.75 
87.40 
86.05 
A9.J0 
43.66 
86.80 


November  10, 11. 

/January  18 

\8eptemberl3 

November  3-6... 

September  27 

December  4 

Octoberl 

December  25 

December  26 


-9.65 
7.20 
7.05 
1.20 
4.46 
.86 
6.00 
2.70 
1.95 
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MISSIBSIFPI  RIVEB— LAK£  PROVTDSNCB,  LA.  (642  MILES  BELOW  CAIRO). 
[U.  8.  enj^eer  gauge  *;  lero  89.62  feet  above  the  Cairo  datum  plane.] 


Highest. 


Lowest. 


Year. 


Day. 


Gauge 
leading. 


Day. 


Gaug^e 
leading. 


1895. 

1898 

1899.. 

1900 

1901.. 

1902 

1908.. 

1904.. 

1905.. 


Jferf. 


April  28 

April  16-21 

Maich25 

May  14 

MaichSO,  Aprill6,17. 

March  27 

April  21-24 

June4 


44.35 
41.65 
82.95 
86.45 
84.95 

86.50 


Noyemberl7 

September  14, 15. 

November  5 

September  27, 28. 

December  5, 6 

October  2 

December  26, 27.. 
December  16 


.AcC 
-5.50 

6.75 
-2.16 

2.37 

-  .85 
5w30 

.70 

-  .75 


MISSISSIPPI  RIVER-YICESBURG  (KLSmSTON),  MISS.  (599  MILES  BELOW  CAIRO). 
[U.  8.*  engineer  gauge*;  zero  66.04  feet  above  the  Cairo  datum  plane.] 


1895.. 
1897.. 

1896.. 

1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


April  16.... 

April  28-25. 

April  17-28 . 
March  27... 

May  16 

April  17-... 
March  28. . . 
April  25.... 
June 5,6  ... 


St.AS 

49.40 

47.80 
88.00 
41.60 
41.22 
51.80 
46.85 
40.75 


November  IS,  14. 


rjanuarv  l 

^September  14 . 
November  6 . . 
September  28. 
December  5  . . 

October  2 

December  27.. 
December  26.. 


.SO 


&00 

8.57 

-1.58 

2.52 

-2.82 

4.7S 

.27 

.10 


MISSISSIPPI  RIVER-ST.  JOSEPH,  LA.  (648  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  62.74  feet  above  the  Cairo  datum  plane.] 


1895.. 

November  18 

—9  30 

1898.. 

April  25. 26 

1       46.10 

September  15 

5.75 

1899.. 

April  21-24 

1        48.25 

November  5, 6 

—5.30 

1900.. 

March  27 

33.70 

September  29 

—     06 

1901.. 

May  15, 16 

86.90 

December  1 

-5.87 

1902.. 

AprU18 

'        87.15 

Octobers 

1  00 

1908.. 

March  28 

^8.07 

December  27-28 

-4-25 

1904.. 

April  25-27 

42. 75 

December  17 

— S.90 

1905.. 

June? 

87.40 

MISSISSIPPI  RIVERr-NATCHEZ,  MISS.  (700  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge  * ;  zero  86.89  feet  above  the  Cairo  datum  plane.] 


1805. 
1898. 
1899. 
1900- 
1901. 
1902. 
1908. 
1904. 
1905. 


April  26, 27 

April  28-25 

March  28 

May  16, 17 

AjprillS 

Bterch  2&^,  April  2. 

April  25-29 

June7,8 


47.40 
46.16 
87.00 
89.80 
40.25 
60.  S6 
45.50 
41.30 


November  lS-15 . 
September  15. 16 . 
November  7, 8... 

September  29 

December  6 

Octobers 

December  28 

December  16, 19.. 


—  0.85 
12.48 
2.60 
6l50 
2L05 
7.50 
4.20 

4.ao 
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Tablk  No.  5. — Highest  and  lowest  armucU  stages  of  the  Misgissijypi  River  and  itn  principai 
tributctries^  referred  to  present  gauges — Continued. 

MISHIHSIPPI  RIVER— RED  RIVER  LANDING,  LA.  (766  MILES  BEIX)W  CAIRO). 
[U.  S.  engineer  gauge*;  lero  8.67  feet  atmve  the  mean  Gulf  level.] 


Year. 


Highest. 


Day. 


Gauge 
reading. 


Loweot. 


Day. 


Gauge 
reading. 


1896. 
1897. 
1896. 
1899. 
1900. 
ISOl. 
UMtt. 
1908. 
19M. 
1906. 


May  14,16.. 
April  28-80. 
April  2^27 . 
March  29... 
Mayl&-18.. 
April  18-20. 
April  8, 9. 
April  28  - 
June  9.. 


Feet. 


50.  to 
44.80 
43.80 
86.80 
87.80 
88.80 
5a  06 
48.70 
40.77 


November  14 . 


September  16 

November  8,4 

September  29-Oetober  1 . 

November  18, 30 

Octoberl 

December  28, 29 

December  18 


Feet, 
-O.SO 


9.46 
1.00 
5.36 
2.00 
7.80 
2.80 
8.00 


MISSISSIPPI  RIVER— BAYOU  SARA,  LA.  (800  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  xero  4.16  feet  above  the  mean  Gulf  level.] 


1806. 
1887. 
1896. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


May  18-15 

April  27-Mayl. 

AjhU  21-26 

Maich  28-80.... 

May  16-18 

April  18-20 

April  8-10 

April  80,  May  1. 
June  9, 10 


45.70 
87.60 
86.70 
29.10 
80.40 
81.70 
48.84 
86.70 
88.40 


November  16 . 


September  16, 17. 

November  8 

Octoberl 

November  24, 26. 

Octoberl 

December  28, 29.. 
December  20 


MISSISSIPPI  RIVER— BATON  ROUGE,  LA.  (888  MILES  BELOW  CAIRO). 
[U.  8.  engineer  gauge*:  zero  0.42  foot  below  the  mean  Gulf  level.] 


'f.ao 


4.00 
-1.40 
71.44 
-L40 

2.60 
-  .80 
-L20 


1894. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


May  18-16 

AprU29-Mayl. 

April  21-28 

March  28-«).... 

May  16-19 

AprUl8,19 

April  7, 8, 10.... 

April  29, 80 

June9,U 


iO.66 
84.60 
88.70 
27.25 
28.21 
29.40 
40.06 
88.70 
30.80 


November  14 . 


September  17 ... . 
November  8, 6 . . . 
September  29 ... . 

November  26 

Octoberl 

December  29-30.. 
December  20 


0.A5 


6. 41 
1.20 
3.20 
L30 
4.10 
L80 
1.40 


1804. 

1897. 

1888. 

1809. 

1900. 

1901.. 

1902. 

I90B. 

1901.. 

1906. 


MISSISSIPPI  RIVER— PLAQUEMINE.  LA.  (864  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  0.44  foot  above  the  mean  Gulf  level.] 


May  18-17 

April  29-Mayl. 

Apill21,25 

March  29 

May  16, 17 

April  19,20 

April  6, 7^8 

April  20, 80 

June  10,11 


36. 95 
80.60 
80.10 
28.86 
24.46 
26.60 
86.12 
80.00 
27.06 


November  14 t. 


October  18 

November  4 

September  29, 80. 
November  25 ... . 

October  1,2 

December  80 

December  20 


'O.H 


3.40 
0.04 
1.88 

.00 
2.60 

.46 
-  .02 
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Tabls  No.  b.— Highest  and  lowest  annuaU  doges  oj  the  Mimmppi  River  and  its  principal 
trUnOaries,  referred  to  present  gauges — Coutinued. 

MISSISSIPPI  RIVKRr-DONALDSONVILLE.  LA.  (885  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge*;  sero  1.01  feet  below  the  mean  Oolf  level.] 


Year. 


Highest. 


Lowest. 


Day. 


Qauge 
reading. 


Day. 


Gauge 
reading. 


1897.. 

1896.. 

1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906. 


May  18 

April  80 

April  21 

March  29, 80. 

May  19 

April  19 

April? 

April  29 

June  10,11 .. 


Feet. 


se.76 

28.00 

27.60 
21.80 
22.80 
28.80 
82.28 
27.16 
24.30 


November  11. 


Peei. 
LOO 


{January! 
September  17, 18 . 

October  18 

September  24-26 . 

November  25 

November  23 

December  81 

December  20 


4.80 
4.42 
2.15 
8.13 
L12 
a.  06 
L46 
L16 


MISSISSIPPI  RIVER^-COLLEOE  POINT,  LA.  (904  MILES  BELOW  CAIRO). 
[M.  R.  G.  gauge;  zero  0.29  foot  above  the  mean  Gulf  level.] 


1894. 
1897. 

1898., 

1899. 

1900.. 

1901 

1902 

1908 

1904 

1906 


May  16 

April  27.30.. 

April  21 

March  28,29. 

May  16 

April  19 

April  5,6.... 

June  10 


t7.96 

28.69 

23.16 
18.26 
18.60 
19.60 
27.81 
23.22 
20.60 


November  14  . 


I/January  1 

,\September  17 

November6 , 

September  29 , 

November  26 

October  4,  November  18. . 

December  28 

December  21 , 


hOl 


2.00 
2.28 

-  .89 
.87 

-  .47 
1.36 

-  .60 

-  .50 


MISSISSIPPI  RIVEIt--CARROLLTON,  LA.  (967  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge  *;  zero  0.13  foot  below  the  mean  Gulf  level.] 


1872. 

1898. 

1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


April  26 

April  21 

March  27 

May  17,20 

April  14, 18,  21 

March  29.  April  6, 6 . 
April  27-29.  May  I  .. 
June  10 


15.90 

16.00 
12.60 
12.66 
13.35 
19.  US 
16.15 
14.02 


I  December  27 

'/January  1,  2 

lOctober  29,  December  26  . 

November4 

January  21 

December  18.  21 

November  17 

December  28-31 

December  20 


-i.eo 

1.00 
1.80 

.00 
?.8U 

.01 
I.IO 

-  .10 

-  .45 


MISSISSIPPI  RIVER— ALGIERS,  LA.  (966  MILES  BELOW  CAIRO). 
[U.  6.  naval  station  gauge;  zero  2.64  feet  below  the  mean  Gulf  level.] 


1908. 
1904. 
1906. 


March  25,  26,  29 

Mayl 

June  8, 11 


19.90 

17.2 

16.8 


December  30 

December  20,  28 . 


2.20 
100 
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iilSSiaSIPPI  RIVERr-FORT  JACKSON,  LA.  (1.099  MILES  BELOW  CAIRO). 
fM .  R.  C.  gftoge;  wio  1.66  feet  below  the  mean  Oulf  level.] 


Highest. 

Lowest. 

Year. 

Day. 

Oaoge 
reading. 

Day. 

Gauge 
reading. 

Ifltt.. 

f^eeL 

December  7.... ...... ......... 

Feet. 
0  s 

1894.. 1 - 

November  12, 14 

$ 

1898.. 

1889.. 
1900.. 
1901.. 
1902.. 
190B.. 
19<M.. 
1906.. 

April  23,26 

6.70 

6.96 
6.90 
a6.00 
6.86 
8,  OB 
7.20 
6.6 

rJanuarv2 '..'.'..'. 

.90 

April  21 

\DecemDer26 

1.80 
.88 

April  20,  28 

Janoary  14  .. 

1  26 

Mays.  9, 18 

November  25 '. ,...,.. 

.70 

Aprill4 

February  8 

1  40 

Mar^h  27.   

December Zi..........    .    . 

.66 

April  25,  26 

December  20 

.60 

June4,6,S-10 

ARKANSAS  RIYER-UTTLE  ROCK,  ARK.  (176  MILES  FROM  M0I3TH). 
[U.  8.  eugineer  gauge  *;  sero  241. 58  feet  above  the  CJaiio  datum  plane.] 


1887..! 

1892...  May  21 

1886..'  MayU 

1899.., do 

1900..  Oetober6  .... 

1901..   April  20 

1902..,  December  19. 

1908..  June 2 

190i..!  June U,  12... 
1905..!  Junel 


S1.$0 

29.80 

26.90 
14.90 
19.10 
20.60 
26.20 
29.40 
24.20 


NoTember  20 . 


/January  6 

\November  18-21 

October  26-November  2  . 

September  21 

October7,8 

January  16, 17 

December  11, 12. 15, 24. . 

January  16,  ia-20 


bt.oo 


4.00 
4.80 
8.  SO 
8.20 
2.60 
2.70 
4.10 
4.00 


ATCHAFALAYA  RIVER— BARBRE  LANDING.  LA.  (0  MILES  FROM  HEAD). 
[M.  R.  C.  gauge;  xero  8.91  feet  above  the  mean  Gulf  level.] 


1897.. I  May  18,14 

1896..   April  80-May  S. 
IS99..    ApzU  25-28.... 

1900..   March 80 

1901..;  May  15-18 

1902.. I  April  21 , 

1908..;  April  7-U 

1904..   May2.8 

1905.. I  June»-ll 

I 


SO.  96 
42.80 
41.60 
83.80 
34.65 
87.38 
60.60 
41.26 
40.20 


October  26 

September  17 

November  6 

September  28 

November  21, 22. 

September  30 

December  28-80  . 
December  19, 20.. 


-1.77 

7.10 

«-1.80 

3.00 

.16 

7.10 

1.30 

.80 


ATCHAFALAYA  RIVER— WEST  MELVILLE,  LA.  (SIMILES  FROM  HEAD). 
[U.  S.  Weather  Bureau  gauge;  zero  0.1  foot  below  the  mean  Gulf  level.] 


1804.. 
1896.. 
1898.. 
1900.. 
1901.. 
1902.. 
1908.. 
19D4.. 
1906.. 


Apri]2^May4... 
April  21-Mayl... 
March  26-May  81. 

May  16-19 

April  l»-22 

April  4,5 

Miya-4. .......... 

June  7-13 


83.9 
88.4 
80.6 
81.4 
82.9 
88. 7 
84.8 
84.1 


November  12, 18 . 

September  18 

November  6, 7 ... 

September  29 

November  22 

Octoberl 

December  29 

December  20, 21.. 


1.0 
9.6 
1.6 
5.7 
2.8 
9.2 
8.9 
8.2 


o  August  14, 19QL  7.2  feet  caused  by  storm. 

6  Low  water  of  1879,  adopted  by  ttie  U.  8.  engineer  olfice  at  Little  Rock,  Afk.,  reads  2.01  feet  on 
piesent  gauge. 

g  At  inspection  on  November  11  gauge  was  found  in  enor  2.86  feet;  records  have  been  ooneoted  for 
tfaSacsfoc; 
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Table  No.  5. — Highegt  and  lowest  annual  stages  of  the  Mississippi  River  awl  itsprineipa 
tributaries  J  referred  to  present  gauges — Continued. 

CITMBERLAND  RIVER— NASHVILLE.  TENN.  (244  MILEK  FROM  CAIRO). 
[U.  S.  engineer  gauge.*] 


Highest. 


Lowest. 


Year. 


1K78.. 
1882.. 
1896.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


Day. 


January  22 . . 
January  28 . . 
February  11, 
December  1 . 
August  21 . . . 

Aj)H14 

March  9 

March  27.... 
March  14.... 


Gauge 
reading. 

Feet. 


Day. 


56.  SO 
88.80 
40.60 
88.40 
89.80 
46.20 
40.60 
87.60 
81.40 


October  16. 16. 


July  14 

October  10 

November  17, 18 . 

Auguflt5 

9e|^mber23  — 
October  80, 31.... 
October  6 


Gauge 
reading. 


-O.W 


1.50 

.56 
.90 

1.30 
.98 
.88 

LOO 


ILUNOIS  RIVEIU-PEORIA,  ILL.  (160  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  454.66  feet  above  the  Cairo  datum  plane.} 


1890.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


March  81 

March  22 

March  16, 17. 

March  81 

July  22 

March  12, 18. 
March  28,29., 
May  18, 19... 


19.3 
15.1 
19.9 
17.7 
21.0 
19.8 
tS,0 
17.9 


OcU>ber7 

July24 

August  22-24, 27-29 . 

January9 

July  26-28 

January  28-27 

August  8, 24-26 

September  16, 17 . . . 


Sw6 
3.4 
4.9 
6l6 
6.8 
8.4 
7.1 


MISSOURI  RIVER^KANSAS  CITY,  MO.  (888  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  787.44  feet  above  the  Cairo  datum  plane.] 


1878. 

1874. 

1875. 
1876. 
1877. 


July5 , 

June  17-19. 

April  80.... 

June  16 

June  10 


1878..   July  2.  8... 

1879..'  Juneao.... 

July  10-12. 
April  80... 

Jnly8 

June26 

July&-7... 

June  19 

Aprlin... 
April  1.... 
July  2, 8... 
August  14 . 

June  11 — 


1880.. 
1881.. 

1882.. 

1888.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 
1889.. 

1890.. 
1891.. 

1892.. 

1898.. 

1894.. 

1895.. 

1896 

1897.. 

1896. 


Julyl. 


May  21.... 

Aprlll4... 
June  20, 21. 

June  12 

May  22.... 
APTU19... 
June  12 


19.8 

16.2 

17.8 
18.0 
22.2 

19.8 

19.2 

16.7 
26.3 

19.2 

23.8 
617.2 
19.1 
15.8 
20.2 
20.4 
18.9 

17.2 
28.1 

21.9 

18.1 
20.1 
16.9 
19.2 
22.8 
21.5 


December  6,  7 

{January  6 
December  2 

November  30 , 

December  9 

December  17 

fJanufiry  12. 18 
December  13. 14 L. 
February  28.  March  1 
December  14 

November  23 

December  81 

rJanuary5-9 

iDecember  19-29 

February  17,23 

November  29,  December  15, 16. 

December  26-27 

December  5-9 

December  27 

December  25-27 

December  9, 16. 27, 28 

January  8 

December  11, 18, 14 

January  7,8 

November  24,  25 

JanuaiTlO 

DecemoerM 

December  19 ! 

December  21 

December  14 

December  7 

December  7,8 

December  12 


2.0 

«-  .1 
1.5 
1.8 
2.0 
3.8 
S.5 

S.2 

4.0 

*2.0 

3u0 

2.3 

1.2 

^6.0 

fc3.0 

S.8 

.2 

1.8 

4.7 

a.2 

.2 
S.1 
2.5 
8.7 
1.5 
2,7 
S.1 
4.3 
S.S 
2.8 
2.0 
4.0 


a  Probably  caused  by  ice.    Not  used  as  lowest  water  for  that  reason. 

frQftoge  record  is  incomplete  and  possibly  the  period  of  extreme  high  or  low  is  not  included. 
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Table  No.  5. — Highest  and  lowest  annual  stages  of  the  Mississippi  River  and  its  principal 
tributaries,  referred  to  present  gauges — Continued. 

MISSOURI  RIVEB-KAN8AS  CITYv  MO.  (88B  MILC8  FROM  MOUTH  )-Conilnoed. 


Year. 


Highest. 


Lowest. 


Day. 


Gauge 
reading. 


Day. 


Gauge 
reading. 


i9n. 

1901. 
1902. 
1908. 
19iM. 
1906. 


.;  April  28... 

.!  Jane 20 

,  June  24,  26 
!  Jnlyl4.... 
J  Jane  1,2.. 

Julys 

Julyl2.... 


Feet, 
23.8 
17.8 
19.4 
28.2 

aSS.O 
25.2 
28.0 


December  81 

January  5,  December  81 . . 
January  11,  December  18. 

December  16 

December  16 

December  29-31 


Jnel, 


I 


6.2 
4.2 
8.7 
8.6 
8.6 
2.1 


MISSOURI  RIVERr^OLES  CREEK,  MO.  (107  MILES  FROM  MOUTH). 
[MiflBouri  River  Gommiaaion  gauge:  zero  483. 97  feet  above  the  Cairo  datum  plane.] 


1892.. 

May  16 

Qtt7A 

1807.. 

December24 

70  7 

1808.. 

June  17 

April  26,  26 

90.66 

90.6 

December  18, 14 

72.2 

1899.. 

December  81 

71.9 

1900». 

March  IS 

87.8 

Febniary  6-7 . , 

71.6 

MISSOURI  RIVER— HERMANN,  MO.  (108  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  602.17  feet  above  the  Cairo  datum  plane.] 


1878.. 

December  21, 22  e 

.'     -ow 

1898.. 

June  17 

18.8 
1&9 

16.2 

16.6 

18.0 

dgg.S 
28.7 
19.6 

December  18' . 

2  1 

1899.. 

April  26,  27 

iDecemberri*:::::::::::::::: 

1.6 

Ma.rrh  Vl  1^ 

1900 

/February  6,  7 

1.9 

1901.. 

April  17,  18 

iDecember  26-28 

S.8 

December  18. 

g 

1902 

Julys 

lJanuary29 

1.7 

1908.. 

Jnne6 

Vpecember81 

December  16 

December  81 

6.0 

2  ft 

1904.. 

April  27 

'            0  n 

1905.. 

July  14....:.::::::::::::::::::::::::: 

i 

OHIO  RIVEIU-CINCINNATI,  OHIO  (504  MILES  FROM  MOUTH). 
[City  waterworks  gauge:  zero  447.62  feet  above  the  Cairo  datum  plane.] 


1 

1881 - -- 

1 

1  Rpnti»nilw»r  1R 

1  9t 

1884.. 

Febmary  14 

71.05 

61.1 

67.8 

40.0 

60.6 

60.9 

63.2 

46.9 

48.8 

■                                                

1898.. 

Ma*vh?»..  ,                                   .   . 

October  5,  6 

4.4 

1899.. 

March  8 

November  1,2 

8.4 

1900.. 

November  30 

October  21 :..: 

8.1 

1901.. 

April  26.  27 

November  10  , . . 

4.1 

1902.. 

.  March  6 

September  24,  26 

8.9 

1909.. 

1 do 

October  7.  November  11-16 

4  6 

1904.. 

March  9 

October6,7 

8.8 

1906.. 

March  18 

a  High  water  of  June,  1844^87  feet. 

^Gaqge  discontinued  after  1900. 

<^8eeGoles  Creek  for  years  1896. 1806, 1897;  records  at  Hermann  doubtful  for  this  period. 

dWgh  water  of  June,  1844,  would  read  86.6. 
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Table  No.  5. — Hifjfiest  and  loweH  annual  stages  o/tfie  Mississippi  River  and  its  pri7tdpal 
trifnUaries,  referred  to  present  gauffes—Continned. 

OHIO  RIVER-LOUISVILLE  (UPPER),  EY.  (864  MILES  FROM  MOUTH). 

[U.  S.  engineer  gauge*;  zero,  419.76  feet  above  the  Cairo  datum  plane.] 


Year. 


1884.. 
1896.. 
1896.. 
1899.. 
1900.. 
1901.. 
1902.. 
1903.. 
1904.. 
1905.. 


Highest. 


Day. 


February  16. 


March  80.... 
March  10.... 
December  1 . 

April  29 

March  9 

....do 

March  28.... 
March  14.... 


Gauge 
reading. 


Fset. 
U6.60 


86.20 
32.80 
16.60 
83.20 
24.80 
28.60 
22.90 
22.00 


Lowest. 


DHy. 


November  14, 16 . 

September  26 

September  6,  6. . . 

October  23 

November  11 

September  7-13 . . 

December  20 

October  7-9 


Gauge 
reading. 


1.70 
3.50 
2.20 
1.80 
2.60 
2.70 
2.80 
2.00 


OHIO  RIVER— LOUISVILLE  (LOWER),  KY.  (864  MILES  FROM  MOUTH). 
[U.  S.  engineer  gauge*:  zero,  892.86  feet  above  the  Cairo  datum  plane.] 


1872.. 
1884.. 


1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


February  16 

March  30 

March  10 

December  1 

April  28 

March  9 

....do 

March  28 

March  14,  May  17  . 


72.00 
62.00 
58.30 
89.60 
58.80 
60.40 
64.80 
48.60 
47.00 


October  17, 18. 


October8 

November  2,  8 . . . 

October  28 

November  U 

September  27-30. 

November  14 

October  9, 10 


ai.eo 


4.30 
2.90 
2.50 
S.20 
3.30 
S.90 
2.70 


OHIO  RIVER— EVANSVILLE,  IND.  (183  MILES  FROM  CAIRO). 
[U.  S.  engineer  gauge:  zero,  349.87eet  above  the  Cairo  datum  plane.] 


1878. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1888. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


December  20 

February  28 

August  9, 10 

January  81 

January  28 

December  18, 19 

December  80,  81 

February  21 

February  19 

February  24 

February  19 

do 

January  23 

April  l4 

February  8, 9 

April  3.  4 

February  26,  November  30 

March  30, 31 

March2 

April  26-28 

February  24 

February  19 

January  17,18 

April  7,8 

March  2,8 

April  2,8 

March  12 

Decembers 

April  30,  May  1 

March  11,  December  22. . . . 

March  11 

April  8.  4 

March  17 


34.60 
39.20 
41.90 
48.30 
41.60 
3L80 
37.80 
42.10 
38.90 
44.90 
47.80 

eus.ao 

87.60 
43.40 
43.20 
35.20 
29.00 
44.40 
42.80 
88.20 
41.80 
8L80 
36.50 
38.00 
48.60 
44.80 
42.70 
33.60 
41.80 
40.00 
42.40 
89.80 
87.40 


October  19, 20 

September  29,  30^ 

September  22-25 

December  20 

October  14 

October  26-29 

October  28, 29 

October  10 

September  16 

November  1,  2 

September  24,  25 

November  9, 11 

October  17.18 

September  21 

November  4-6 

August  17 

October  18. 19 

August5 

November4 

November  8-13 

September  4-6 

September  13-15 

November7.  8 , 

September  22 

October  6 

September  80,  October  8. 
October  81,  November  1 . 

October  27 

November  11^26 

September  24 

November  18 

October  18. 14 


0.80 
.80 
2.50 
3.80 
1.00 
L40 
.40 
2.00 
.20 
4.00 
1.80 

Lao 

2,10 
L70 

.50 
3.00 
3w]0 
3.00 
1.90 
LIO 
LOO 

.40 

-  .50 

2.90 

.40 
4.10 
1.60 
1.00 
1.70 
L70 
2.  SO 

.90 


a  As  nearly  as  can  be  ascertained  the  low  water  of  1856  reads  1.0  foot  on  this  gauge. 
b  Records  received  from  the  U.  S.  Weather  Bureau. 

«  Taken  from  U.  8.  Weather  Bureau  publication  of  1899.    Gauge  reading  for  this  day  published  by 
same  authority  in  1891  a48  feet. 
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Tablk  No.  5. — HigheH  and  lowed  aniimU  giages  of  the  Missutgiffpi  River  and  its  prindpcU 
tributaries,  re/erred  to  present  gauges — Ck)nUnued. 

OHIO  RIVER-PADUCAH,  KY.  (46  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureaa  gauge;  lero  800.46  feet  above  the  Cairo  datum  plane.} 


Year. 


1884. 

1806.. 

1898.. 

1890.. 

1000.. 

1901. . 

1902.. 

1908.. 

1904.. 

1905.. 


Highest. 


Day. 


February  28. . 


April  6 

April  4.  5 

March  15, 16.. 

Mayl 

March  16,16.. 

do 

April4 

March  17, 18.. 


Gauge 
reading. 


Feet. 
56.  f 5 


47.80 
48.80 
80.90 
89.40 
89.70 
47.60 
44.70 
88.60 


Lowest. 


Day. 


October  80-November  4 

July  22,  September  26, 27 

October  18-16,  November  6-10. 

September  19, 20,  October  6 

November  18-21,  26-28 

September  17. 18,  28-26 

December  18. 19 

October  29— November  8 


Gauge 
reading. 


Feet. 


-0.70 
3.60 

.60 
1.60 
1.60 
1.40 
1.60 

.20 


OUACHITA  RIVER-CAMDEN,  ARK.  (325  MILES  FROM  MOUTH  OF  RED  RIVER). 
[U.  S.  engineer  gauge;  zero  71.10  feet  above  the  mean  Gulf  level.] 


1882.. 
1887.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1906.. 
1904.. 
1905.. 


May  12. 


I 


January  25... 
January  18... 

March4 

April  28 

December  1 . 
February  20. 

June  12 

May9 


JiS.OO 


88.60 
89.10 
26.20 
88.90 
86.20 
30.60 
83.60 
41.60 


August  29, 30a 

September  12-14 

October  20 

August  27 

August  28-September  7. 

July  28-26 

December  0-14 

September  21 


i.ao 

2.93 
2.36 
2.95 
2.85 
8.96 
2.33 
1.95 


OUACHITA  RIVER—MONROE,  LA.  (175  MILES  FROM  MOUTH  OF  RED  RIVER). 
[U.  S.  Weather  Bureau  gauge;  zero  80.97  feet  above  the  mean  Gulf  level.] 


1874 

1898.. 

1890. 

1900.. 

1901.. 

1902.. 

1808.. 

1904.. 

1905.. 


February  12, 18. 
February  6-7..., 

May  2,3 

May7,9 

April  27,28 

March  26-29 

April  15-20 

May  31-June  2. 


is.io 

36.90 
82.30 
81.00 
24.60 
36.10 
44.50 
29.50  , 
44.00  I 


September  13-16 

September  28-November  27. . 

September  22-24 

July  18-21, 24-31 

September  11, 12 

November  26-Decembcr  18 . , 
October  31- November  1, 5, 6. , 


I 


0.80 
.00 
.50 
,00 
1.80 
1.40 
.30 


1876. 
1888. 
1896. 
1899. 
1900. 
1901. 
1902. 
1906. 
1904. 
1905. 


RED  RIVER— FULTON,  ARK.  (508  MILES  FROM  MOUTH). 
[U.  S.  engineer  gauge*;  zero  224.48  feet  above  the  mean  Gulf  level.] 


July  17. 


May  11 

November  28 

November  4 

May  25 

November  80-Deoember  1 . 

Mazchl4 

Junel4 

June  2,8 


56.76 


27.90 
26.00 
28.20 
27.55 
82.20 
81.15 
31.60 
81.50 


September  19-26-October  20-22. 

November  7, 8 

September  21 

September  11 

November  2 

January  22, 23 , 

Decemoer  16, 17 

December  16-23 


0.10 
2.80 
2.40 
3.60 
8.16 
8.80 
5.80 
4.60 


a  On  August  26, 1904,  a  new  gauge  was  built  at  bridge  of  St.  Louis  Southwestern  Railway,  about  2i 
miles  above  f oimer  site.    Gauge  elevation  unchanged. 
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Table  No.  5. — IRgliesl  and  loweM  annual  doges  of  ike  Misnsnppi  River  ajid  its  principal 
trihtUaries,  referred  to  praeni  ^ati^e*— Contuued. 

RED  RIVER-OAKLAND,  ARK.  (450  MILES  FROM  MOITTH). 
[U.  S.  engineer  gauge;  zero  208.16  feet  above  mean  Oalf  level.] 


Year. 


Highent. 


Day. 


IffiM..;  March24 

1896.. 1 

1898..    Mayll 

1899.. I  November 28. . 

I 


Gauge 
readmfl 


f\Kt. 
f8,B0 


Lowest. 


Day. 


27.70 
20.60 


September  22-25 

November  8 

October  31 -November  1  a . 


Gauge 
reading. 


I^foel. 


-0.90 
L35 
.95 


RED  RIVER-SHREVEPORT,  LA.  (820  MILES  FROM  MOUTH). 
[U.  S.  engineer  gauge  *;  lero  140.09  feet  above  the  mean  Gulf  level.] 


1892.. 
18M..I 
1896..  I 
1899.., 
1900..; 
1901.., 
1902.. I 
1903.. 
1904.. 
1905.. 


May  28. 


Sff.70 


May  21 15.00 

January  24 15.60 

May  7,8 '  16.00 

June? I  16.40 

December  15, 16 '  34.10 

March  22,23 i  33.10 

June24,25 28.60 

June8,9 |  83.6 


December2-4 —6.60 

Novembers |  .20 

October  28-November  8 ,  —.70 

8eptemberl6 —  .10 

November  6-9, 1^21 -1.00 

January25,26 —LOO 

November  29,  December  2-12, 16-19,  t 

21-24 1  -2.00 

December22,23 ;  —1.80 


I 


RED  RIVER— ALEXANDRIA,  LA.  (110  inLES  FROM  MOUTH). 
[U.  S.  engineer  gauge*;  zero  44.18  feet  above  the  mean  Gulf  level.] 


1881.. 
1892.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


June  12,18  ... 
January  23... 
Januanr27... 

April  26 

April  26 

December  24. 

March  28 

June  80 

June  16, 17 


17.40 
18.20 
19.80 


September  29 . 


November  8 

November  6, 6... 

September  20.... 

14.60  I  December  1 

32. 20  ,  January  25 

96.05  December  10-12  . 
29.60  December  22-25.. 
36.43   


-1.10 
-2.56 
-1.22 
-2.60 
-2.15 
-LOO 
-L70 


ST.  FRANCIS  RIVER— BRIDGE  OF  ST.  LOUIS,  IRON  MOUNTAIN  AND  SOUTHERN  RAILWAY 
(MEMPHIS  BRANCH)  (194  MILES  FROM  MOUTH). 

[M.  R.  C.  gauge;  zero  176.6  feet  above  sea  level  by  ndlioad  levels.] 


1897.. 
1898.. 
1899.. 

1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


April  4-«.... 
April  17-19.. 
April  11-16.. 

March  20-22. 

April  20 

December  81 
April  2,3.... 
April  26.26.. 
June  1-8 


U1.60 
34.10 
90.80 

16.90 
14.60 
16.80 
82.90 
23.10 
18.6 


/January  l-£ 

lSeptemDer29 

October  24-28,  October  81-Novem- 
ber20 

November  17, 18 • 

November  3-11 

September  18-22 

October  23-November  16 

December  1-6, 20-23 


1.10 

3.00 

.60 

LOO 

-  .05 

.00 

.40 

L05 


a  This  gauge  waa  discontinued  December  81, 1899. 
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TENNESSEE  RIVEBr-OHATTANOOGA,  TENN.  (450  MILES  ABOVE  MOUTH). 
[U.  8.  Weather  Bureau  gauge;  aero  661.90  feet  above  the  Cairo  datum  plane.] 


Hlghert. 


Year.  I 


Day. 


Gauge 
reading. 


Lowest. 


Day. 


Gauge 
reading. 


1867..  > 
1888.. I 
1396..; 

1899.. 
1900.. 

1901..; 

1902..! 
1908.. 
1904..; 
1905.. 


March  11. 


Feet 

S8.60 


Feet. 


Septemher6.. 

March  22 

February  15. . 
December  31. 

January  2 

April  11 

March  26 

February  11 . . 


24.60 
40.00 
24.80 
37.40 
40.80 
31.80 
22.10 
22.4 


September  19 

June  15 , 

October  6,  7. 27, 28,  November  a 

September  IS 

November  22 

September  2,  3,  October  30,  81 . , 
September  30-October  7,  28-30. , 
October  2fr-27 


0.00 

1.60 

.80 

LOO 

2.10 

L20 

.6 

.09 


TENNESSEE  RIVER— FLORENCE,  ALA.  (900  MILES  FROM  CAIRO). 
[U.  S.  engineer  gauge*;  zero  418.04  feet  above  the  Cairo  datum  plane.] 


1878. 
1897. 
1898. 
1899. 

1900. 

1901.. 

1902.. 

1903. 

1904. 

1905.. 


March  19 

January  20, 27-29. , 
March  20 


April  20 

August  22 

March  29 

Marche 

March  27,28.... 
Pehruary  12, 18. 


St.to 
18.80  I 
26.20  I 

19.62 
18.92 
21.70 
18.82 
17.20 
18.70 


September  18. 


June  14, 19 

September  26,  October  10,  29-No- 
vember  6. 

September  13-16 

November  22-26 

November  4 

October  6-7 1 

October  28-November  3 


.37 

-  .10 

.07 
.80 

-  .40 

-  .80 
--  .60 


TENNESSEE  RIVER-^OHNSONVILLE,  TENN.  (139  MILES  PROM  CAIRO). 
[U.  8.  Weather  Bureau  gauge;  zero  343.3  feet  above  the  Cairo  datum  plane.] 


1882.. 
1802.. 
1888.. 
1894.. 
1896.. 
1896.. 

1897.. 
1896.. 
IH99.. 
1900.. 
1901.. 
1902.. 
1903.. 


1904..I  March 80 

1905..'  February  14, 15. 


April  14, 15 

February  22,  25,  26 . 

February  13,14 

January  19 

April  12 


I  March  24... 

,  January  24 . 

March  31... 

'  June  30 

I  August  26  . . 


,  April  2.  3. 
I  Blarchll. 


I 


ai8.00 
^35.40 
33.60 
31.10 
25.50 
28.80 

iS.OO 
29.10 
89.70 
29.60 
27.60 
35.60 
38.70 

28.10 
24.0 


October  29-November  3 , 

October  19 

November  3-6 , 

October  28-November  1 

September  27,  October  20,  21,  31- 

November  7. 

October  6-20 

June  16,  July  16 

October  11-13,  November  3-7 

September  17. 18 

November  27-30 

September  15-17,  November  4-7 ... , 
October  6-».  10.  27,  28.  31-Novem- 

ber2. 
October  26-November  4 i 


1.10 

1.00 

.10 

.00 

.80 

-  .80 
1.40 
.00 
.60 
.60 
.40 
.00 


a  High-water  mark. 

b  Corrected  to  new  gauge  established  June  1, 1892. 
prevent  gauge  not  contddered  reliable. 

Snp.  Eng.  1905 8 


Corrcction  to  reduce  readings  prior  to  1892  to 
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Tablk  No.  5. — Highest  and  Imvest  annuod  Haga  of  the  MMmppi  River  and  its  principal 
tributaries,  referred  to  present  ^ii^e9— Continaed. 

WABASH  RIVERr-MOUNT  CARMEL,  ILL.  (IfiO  MILES  FROM  CAIRO). 
[U.  S.  Weather  Bureau  gauge:  lero  387.88  feet  above  the  Cairo  datum  plane.] 


Year. 


Highest. 


Day. 


;   Gauge 
I  reading. 


I 


1876. 

1806. 

1898. 

1899. 

1900 

1901 

1902.. 

1908.. 

1904.. 

1906 


August  7. 


••| 


I 


March  80,81.. 
January  23... 
March  14. 15. . 

March  19 

December  26 . 

March  12 

April  2 

May  19 


t8.90 


27.00 
19.50 
19.00 
17.60 
17.00 
22.30 
27.10 
16.20 


Loweet. 


Day. 


Gauge 
reading. 


FeeL 


November  7-28 

September  15 

September  80-October  18  . . . 
October  80. 81,  November  1. 

October  5-12 

September  25, 26 

October  2, 8 

November  9-12 


-0.90 
1.30 

.30 
1.20 

.00 
1.00 

.40 

.50 


WHITE  RIVER-JACFCSONPORT,  ARK.  (860  MILES  PROM  MOUTH). 
[r.  S.  engineer  gauge*.] 


1872... 
1890..' 

1896..' 

1899..' 

1900..! 

1901.. 

1902.. 

1903.. 

1904 

1905 


I 


I 


March  14 

March  80 

May  12 

November  26,  27 . 

March  16 

December  19 

March  12 

March  29 

May  26, 26 


S3. 35 

82.60 

29.00 
22.30 
24.50 
26.66 
29.77 
29.60 
29.10 


December  24 |  -i.io 

rjanuaryio..! Hlb 

tSeptember  11, 12 2.20 

October  7-10 .40 

AugU8t28 .40 

October8-ll -  .75 

AugU8t21 1  -  .46 

November  27 '  .06 

November  19-21 ~  .86 


WHITE  RIVER-CLARENDON.  ARK.  (184  MILES  FROM  MOLTTH). 
[M.  R.  C.  gauge;  zero  158.9  feet  above  the  Cairo  datum  plane,  by  railroad  levels.] 


1887.. 
1890.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


! 


March  20 

April6 

May  21 

March  16 

March  26 

December  30 . 

March  20 

Aprils 

Junes 


36.63 
36.40 
29.55 
26.45 
26.75 
28.80 
32.63 
29.60 
29.90 


November  22 . 


September  12 

October  9-16 

August  29 

October  10,11 

AugUHt  28,  November  (M). 

December  11 

November  24-26 


i.07 


9.35 
6.76 
5.75 
4.85 
6.40 
5.90 
5.25 


YAZOO  RIVER— YAZOO  CITY.  MISS.  (66  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  93.34  feet  above  the  C^iiro  datum  plane.] 


1876.. 

-i.SO 

1882.. 

36.60 
24.40 
25.80 
28.00 
18.30 
26.60 
28.70 
22.60 
21.50 

1898.. 

April  26-28 

November  9, 10 

-1.00 

1899.. 

April  9-14 

October  11-28.  November  14-24 

October  11. 12       

-2.60 

1900.. 

April  80 

—  .70 

1901.. 

January  11 

Novemt>er  16-18 

—1.80 

1902.. 

April  21, 22 

October  SO-November  24 

—2.10 

1903.. 

April  6-8 

November  1-11 

-2.50 

1904.. 

April  26-29 

November  16-21  26-80 

—3.00 

1906.. 

March  20-22. 29,  April  4 
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Appendix  1  E. 

RKPORT  OF  ASSISTANT  BNGINEBR  WILLIAM  GBRIU  UPON  DRBDOING  OPKRATIONS  ON  THE 
MISSISSIPPI  RIVER  BICTWEBN  HEAD  OF  THE  PA8SBH  AND  THE  MOUTH  OF  THE  OHIO 
RIVER,  AND  CARE  AND  REPAIR  OF  DREDGING   PLANT,  APRIL   1,  1904,  TO  APRIL  30,   1905. 

Memphis,  Tenn.,  May  7,  1905, 
Captain:  I  have  the  honor  to  submit  the  following  report  pertaining  to  dredges 

and  dredging  for  the  period  April  1,  1904,  to  April  30,  1905: 
The  dredging  plant  and  dredging  operations  were  under  the  direction  of  Assistant 

Engineer  F.  B.  Maltby  for  the  penod  April  1, 1904,  to  November  20,  1904,  and  since 

that  time  have  been  under  my  direction. 
The  project  of  maintaining  a  low-water  channel  by  means  of  dredging  has  been 

fully  explained  in  previous  reports. 

care  of  plant. 

During  the  year  the  following  plant,  when  not  in  operation,  has  been  cared  for  at 
West  Memphis,  Ark. : 

Dredges:  Beta^  Gamma,  DeUa,  EptUoii,  Zeta^  loUiy  Kappa,  and  Henry  Flad 8 

Steamboats:  Mississippi,  Minnetonka,  Sachem,  Choctaw,  Nokomis,  Wynoka,  Leota, 

Search,  Patrol,  Vulcan,  Venus,  Mercury,  and  Mars 13 

Pile  sinkers:  Nos.  61,  971,  981,  982,  98S,  and  P^4 6 

Bai^es:  Nos,  208,  211,  216,  228,  041y6i.nda61 ^.  6 

Quarter  boat:  Illinois 1 

Small  flush  deck  flat 1 

Calking  flat 1 

Sectional  docks 6 

Pile  sinker  No.  61,  barges  Nos,  208,  211,  215,  228,  and  small  flush  deck  flat  were 
condemned  June  22, 1904,  and  were  either  destroyed  or  sold. 

The  small  tenders  Mercury  and  Vulcan  have  been  used  as  fleet  tenders  during  the 
lay-up  season. 

Steamer  Mississippi,  used  exclusively  as  an  inspection  boat  by  the  Mississippi  River 
Commission,  left  the  fleet  for  the  fall  inspection  trip  October  24, 1904,  and  returned 
on  November  28.  She  again  left  the  fleet  for  the  spring  inspection  trip  March  28, 
1905,  and  returned  to  the  fleet  April  20,  where  she  was  laid  up. 

Steamer  Patrol,  used  in  connection  with  surveys,  fi;auges,  and  observations,  left  the 
fleet  May  26, 1904,  for  Paducah,  Ky.,  where  the  hull  was  rebuilt  and  other  extensive 
repairs  were  made.  She  returned  to  the  fleet  February  27,  1906.  She  left  thq  fleet 
again  April  28,  1905. 

During  the  year  the  following  boats,  belonging  to  the  dredging  plant,  have  been 
used  on  other  works  as  follows: 

Steamer  Vulcan  left  the  fleet  April  5,  1904,  for  discharge  measurements  on  the 
Mississippi  River,  returning  to  the  fleet  on  May  31,  1904. 

Steamer  Mars  returned  to  the  fleet  June  9,  1904,  from  discharge  observations  at 
various  points  on  the  Mississippi  River;'  and  aasLin  left  the  fleet,  with  quarter  boat 
Illinois,  on  August  I^,  1904,  for  work  connected  with  surveys,  gau^,  and  observa- 
tions, and  returned  to  the  fleet  February  21,  1905,  where  she  was  laid  up. 

Steamer  Search  left  the  fleet  June  10,  1904,  for  services  with  the  Board  of  Engiiiet^rs 
on  the  Illinois  River  and  returne<l  July  3,  1904. 

Steamer  Venus  left  the  fleet  July  13,  1904,  for  services  with  Waterways  from  L<x'.k- 
\yoTt,  111.,  to  St.  Louis,  Mo.,  returning  September  7,  1904. 

The  dredge  Delta,  in  tow  of  the  steamer  Sachem,  left  the  fleet  Mav  19,  1904,  for 
Louisville,  Ky.,  where  both  boats  were  docked,  hulls  sand  blasted  and  painted,  and 
returned  to  dairo  July  6,  1904,  where  they  were  cared  for  till  the  dredging  season. 

Steamer  Minnetonka,  in  tow  of  the  steamer  Wynoka,  left  the  fleet  May  26,  1904,  for 
Paducah,  Ky.,  where  extensive  repairs  were  made  to  the  Minnetonka,  and  returned, 
under  her  own  steam,  to  the  fleet  September  20,  1904. 

Dredge  Gamma,  in  tow  of  the  steamer  Wynoka,  left  the  fleet  July  18,  1904,  for 
Louisville,  Ky.,  where  both  boats  were  placed  in  the  docks,  hulls  sand  blasted  and 
painted,  and  returned  to  the  fleet  January  10,  1905. 

On  May  26,  1904,  a  party  was  sent  to  Ciruthersville,  Mo.,  to  care  for  the  season's 
supply  of  fuel,  consisting  of  23  barges,  which  was  received  June  2,  1904. 

Miscellaneous. — The  general  work  of  care  of  the  plant  at  the  fleet  consists  in  arrang- 
ing and  keeping  the  plant  in  position;  cleaning  hulls;  brining  supplies  and  material 
from  the  wharf  at  Memphis;  checking,  assorting,  and  canng  for  property,  and  gen- 
eral office  work. 
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SUBSISTENCB. 

All  employees  are  furnished  subsistence  in  kind.  During  the  past  thirteen  months 
93,752  rations  were  served,  at  a  cost  of  $0.47789  each,  including  the  cost  of  cooks, 
waiters,  and  all  necessary  labor  in  caring  for  quarters. 

REPAIRS  TO  PLANT. 

In  addition  to  the  more  important  items  of  repairs  mentioned  below  in  connection 
with  each  piece  of  plant,  many  minor  repairs,  such  as  grinding  valves,  repacking 
steam-pipe  joints,  pamting  smokestacks,  small  woodwork  repairs,  and  tightening  pro- 
pelling wheels,  were  made  where  necessarv.  The  boilers  of  all  boats  were  inspected 
and  tested  in  the  same  manner  as  provided  by  the  United  States  steamboat  inspection 
laws. 
The  total  amount  of  this  class  of  work  is  quite  a  lai^  item  of  cost 
Dredge  Beta. — At  the  beginning  of  this  period  tlys  boat  was  being  prepared  for 
work  in  South  Pass.  New  tubes  were  placed  in  the  feed-water  heater.  Repairs*  to 
pontons  were  completed.  All  the  pontons  were  sand  blasted  and  painted.  After  the 
ohanges  and  alterations  had  been  made  it  was  found  that  this  dredge  would  not  be 
needed  in  South  Pass.  The  dredge  remained  at  the  fleet  till  October,  1904,  when  she 
was  shipped  ap  for  field  use,  but  never  put  in  service.  Numerous  minor  repairs  were 
made. 

Dredge  Gonnma. — ^This  dredge  was  not  in  commission  during  the  year.  The  hull 
was  sand  blasted  and  painted  two  coats  of  red  leadf  The  hull  at  the  stem  was 
exteoded.  The  old  heater  from  the  Wynoka  was  put  onto  the  dredge  and  installed. 
Canvas  was  placed  on  the  boiler-deck  guards  and  painted.  New  breeching  was  made 
for  the  boilers.  New  stumps  for  the  smokestacks  are  being  made.  Some  repairs 
were  made  to  the  woodwork  where  necessary. 

Dredge  DdLa. — The  hull  was  sand  blasted  and  painted.  An  extension  was  built  to 
the  stem  of  the  hull  for  blacksmith  shop,  thus  avoiding  the  use  of  a  plunder  bai^. 
Worik  of  installing  the  new  suction  tanks  was  completed.  The  high-pressure  cyhn- 
der  of  the  main  pumping  engine  was  bored  out  and  the  piston  head  overhauled.  A 
new  piston  rod  for  the  high-pressure  cylinder  of  the  main  pumping  engine  was  made. 
Ventilating  hatches  were  cut  in  the  deck  and  coamings  were  put  around  them.  A 
new  brass  bushing  was  placed  on  the  main  shaft  near  pump.  The  pump-casing 
liners  were  repairSi.  The  telescoping  cadting  in  the  dischai^  pipe  of  starboard  iet 
pomp,  which  was  broken,  was  repaired.  The  suction  head  was  strengthened  at  the 
points  where  the  hoisting  cables  are  attached.  The  asbestos  tile  which  formed  the 
walls  around  the  boilers  was  broken,  and  the  walls  have  been  entirely  rebuilt  with 
clay  tile.  The  boilers  have  been  overhauled  and  tested.  New  smokestacks  are  being 
built  The  bottom  of  the  suction  and  discharge  pipes  at  the  flanges  in  the  hold  of 
the  dredge  are  badly  worn  and  are  being  repairea  bjr  patches.  Numerous  minor 
repairs  have  been  made.    New  wire  for  electric  lights  is  being  placed. 

Dredge  Epeilon, — An  extension  was  built  to  the  hull  at  the  stem  to  be  used  for 
blacksmith  and  carpenter  shop  instead  of  using  a  plunder  barge.  The  main  deck 
hatches  have  been  enlarged  and  additional  hatches  for  ventilation  were  placed.  New 
smokestacks  were  made.  New  exhaust  pipes  from  the  heaters  to  the  stacks  were 
made.  Two  new  sheets  were  put  in  the  boilers.  The  steel  deck  in  the  boiler  room 
was  renewed.  The  furnaces  were  overhauled  and  rebuilt.  New  grate  bars  were 
made.  New  eccentric  and  strap  for  starboard  pumping  engine  were  procured  and 
placed.  The  main  pump  was  overhauled  and  liners  renewed  where  necessary.  New 
piston  rod  and  valve  stem  for  the  electric-light  engine  were  made.  The  wooden 
nosing  around  the  hull  was  repaired.  The  rool  was  repaired  and  painted.  The  pon- 
tons were  sand  blasted  and  painted.    Several  drawbars  were  repaired. 

Dredge  Zeta, — ^The  hull  was  extended  at  the  stern.  The  deck  hatches  were  enlarged. 
Additional  hatches  for  ventilation  were  cut  in  the  deck  and  coamings  placed  around 
them.  The  runner  of  the  main  pump  was  converted  into  one  of  the  inclosed  type. 
New  castriron  rings  for  the  throat  of  tne  sand  pump  were  procured  in  the  rough,  and 
the  machine  work  was  done  at  the  fleet.  Minor  repairs  were  made  to  the  main  pump 
in  December,  1904,  with  a  view  of  using  the  dredge  again  during  that  season.  It  is 
thought  that  this  pump  will  last  another  season  without  any  more  repairs,  although 
the  runner  is  considerably  worn.  One  new  sheet  is  being  put  in  the  boilers.  New 
smokestacks  were  made  and  erected.  The  steel  deck  in  the  boiler  room  is  being 
renewed.  New  piston  head  and  piston  rod  for  the  high-pressure  engine  of  the  Jet 
pump  were  made.  Eight  of  the  pontons  have  been  sand  blasted  ana  painted  with 
coal  tar. 
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Dredge  Iota,— The  deck  hatches  were  enlai^ged  and  coamingB  placed  aroond  them. 
A  drain  tank  was  built  in  the  hold  and  all  drain  pipes  were  connected  to  it.  A  ne^v 
spud,  built  up  out  of  small  timber,  was  made.  The  first  outri^r  aft  of  the  wheel 
on  each  side  was  altered  to  allow  more  clearance  for  water.  The  boiler  feed  pipes 
were  renewed.  New  fire-door  liners  and  g^te  bars  were  procured.  The  furnace  was 
rebuilt  The  feed-water  heater  was  overhauled.  The  electric-light  engine  was  over- 
hauled. The  broken  piston  was  removed  from  the  steam  cylinder  of  the  jet  pump. 
The  piston  rods  of  jet  pumps  were  turned  off.  The  valves  of  the  jet  pumps,  con- 
denser pumps,  and  propelling  endues  have  been  overhauled.  The  runner  of  tbe 
sand  pump,  which  was  worn  out  last  season  on  ''Presidents  Island  Crossing,"  is  being 
removed  from  the  shaft,  so  that  a  new  one  can  be  placed.  The  dischaiige  pipe  in 
the  hold  was  badly  worn  on  the  bottom  at  the  flanges.  This  pipe  was  turned  over  ek> 
that  the  worn  part  would  come  on  top;  where  the  pipe  was  worn  through  it  was 
repaired  by  means  of  patches.  The  wneels  are  being  rebuilt  A  new  waterway  was 
placed  on  the  roof.  Tne  roof  was  repaired  and  painted.  The  woodwork  of  the  cabin 
was  repaired  where  necessary.  Material  for  new  smokestacks  has  been  procured. 
The  pontons  were  sand  blasted  and  painted  with  coal  tar. 

Dredge  Kappa, — The  main-deck  hatches  were  enlarged  and  coamings  placed  around 
them.  Iron  stairways  were  placed  in  the  hatches  leading  to  the  hold.  The  woodon 
nosing  was  repairec^  A  waterway  was  put  around  the  roof.  The  roof  was  painted. 
The  wheels  are  being  rebuilt  Ventilating  hatches  were  cut  in  the  top  of  the  wheel- 
houses.  The  port  derrick,  which  was  broken,  was  repaired.  Cast-iron  rings  for  the 
throat  of  the  sand  pump  were  procured  and  placed.  The  shrouds  on  the  sand  pomp 
have  been  set  out  about  three-sixteenths  inch  to  decrease  the  clearance  caused  by 
wear.  A  new  liner  was  placed  in  the  upper  half  of  the  casing.  The  flanges  on  the 
branch  steam  pipe  of  the  propelling  engines  were  reriveted.  The  valves  and  brasses 
of  the  propelling  engines  were  overhauled.  The  propelling  engines  were  very  care- 
fully lined.  The  main  steam  pipes  over  the  boilers  were  altered  so  as  to  provide 
better  drainage.  A  set  of  fire-aoor  liners  was  procured  and  installed.  The  fomaoes 
were  rebuilt  The  material  for  the  smokestacks  was  procured.  The  ash  chute  was 
lined  with  fire  brick.  The  boiler  feed  pumps  and  jet  pumps  were  overhauled.  The 
outlet  of  the  drain  tank  was  enlarged.  The  pontons  were  sand  blasted  and  painted 
with  coal  tar.  The  broken  flanges  on  the  pontons  were  removed  and  the  sections 
are  being  joined  by  butt  straps.  The  deck  of  the  kitchen  was  calked.  NumerouB 
repairs  were  made  to  the  steam  and  water  pipes,  etc.  Minor  repairs  were  made  to 
the  woodwork  of  the  cabin. 

Dredge  Henry  Flad, — Main-deck  hatches  were  enlarged  and  coamings  placed  aroond 
them.  Iron  sUiirwa^rs  were  placed  in  the  hatches  leading  to  the  hold.  The  wooden 
nosing  has  been  repaired.  New  cast-iron  rings  for  the  throat  of  the  sand  pump  were 
procured  and  placed.  Liners  in  the  bottom  naif  of  the  casing  were  renewed.  The 
shrouds  on  the  sand  pump  were  set  out  one-quarter  inch  to  decrease  the  clearance 
caused  by  wear.  The  packing  of  the  sand  pump  was  renewed.  New  joints  were 
made  between  high  ana  low  pressure  cylinders  ot  main  en^nes.  The  heaters  were 
overhauled.  The  exhaust  pipes  were  reriveted.  The  main  steam  pipes  over  the 
boilers  were  altered  so  as  to  provide  better  drainage.  The  feed-water  pipes  were 
raised  to  permit  main  steam-pipe  alterations.  New  joints  of  pipe  were  put  in 
Snowden  heaters.  A  bag  in  one  of  the  boilers  was  set  up  ana  the  seams  were 
recalked.  The  seams  of  safety-valve  flanges  were  recalked.  The  gage  cocks  were 
lowered.  New  fire-door  liners  and  grate  bars  were  made.  Furnace  was  rebuilt 
The  ash  chute  was  repaired  and  lined  with  fire  brick.  The  piston  valves  of  the  jet 
pumps  were  overhauled  and  the  rods  of  same  were  turned  up.  A  new  crank  was 
made  for  the  ice  machine.  The  armature  of  the  dvnamo  was  taken  out,  sent  to  8t 
Louis,  repaired,  and  replaced  in  position.  The  boiler  feed  pumps  were  overhauled. 
The  capstan  engines  were  overhauled.  The  outlet  of  the  drain  tank  was  enlarged. 
A  new  waterway  was  placed  around  the  roof.  The  roof  was  painted.  The  dec&  of 
the  kitchen  was  calkea.  The  wheels  are  being  repaired.  The  pontons  have  been 
sand  blasted  and  painted.  The  broken  flanges  on  the  pontons  were  removed  and  are 
being  replaced  by  butt  straps.  Minor  repairs  were  made  to  the  woodwork  of  the 
cabin. 

Steamer  Mississippi  ( Mississippi  River  OrnimissUm) .  — Repairs  were  made  to  the  wood- 
work of  the  main  and  boiler  decks,  roof,  and  texas  floor.  The  roof  was  partly 
recovered  with  canvas  and  painted.  The  cabin  was  painted  where  necessary.  The 
main  and  boiler  decks  were  painted.  The  hull  was  painted  above  the  light  water 
line.  The  wheel  was  overhauled  and  painted.  The  cracked  nozzles  of  both  pro- 
pelling engines  were  patched.  The  starboard  copper  branch  pipe  was  brazed.  A 
new  stuffing-box  glana  was  made  for  the  fire  pumps.  A  new  steam  trap,  for  dispos- 
ing of  the  water  condensing  from  the  heating  system,  was  installed.    A  new  and 
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lai^ger  aiudliaiy  boiler  was  placed  and  a  smokestack  made  for  same.  Two  new  sheets 
were  pat  in  the  main  boilers.  The-flame  bed  and  furnaces  were  rebuilt  The  boilerB 
were  covered.  Covering  of  the  steam  pipes  was  repaired.  Two  new  swingiAs 
stages  were  made.  A  considerable  amount  of  repairing  was  done  to  the  steam  ana 
water  pipes,  all  of  which  are  becoming  old. 

Steamer  iftnnetoniba.— The  hull  was  rebuilt  by  contract  at  Paducah,  Ky.  The  cabin 
received  extensive  repairs.  New  roof  was  placed.  The  wheel  was  rebcult.  The  pipe 
work,  which  was  removed  in  building  the  hull,  was  replaced.  New  smokestacks 
were  built  and  erected.  New  casings  and  umbrellas  for  stacks  were  made.  Doctor 
pump  was  overhauled.  The  cabin,  wheel,  casings,  fire  front,  and  chimneys  were 
painted. 

SUamer  Sachem. — ^The  outside  of  the  cabin,  the  decks,  tlie  wheel,  stacks,  casing, 
and  fire  front  have  been  painted.  A  new  roof  of  asbestos  was  placed.  The  boat 
was  placed  in  the  docks  at  Louisville,  Ky.,  where  the  hull  was  sand  blasted  and 
painted  two  coats  of  red  lead.  New  casings  and  new  umbrellas  for  stacks  are  being 
made.  The  pump  piunsers  were  turned  off,  and  the  pumps  were  overhauled.  The 
ice  plant  was  overhauled.  The  auxiliary  steam  line  was  overhauled.  New  fire-front 
liners  were  made,  and  the  furnaces  were  overhauled. 

Steamer  Choctaw, — ^The  work  of  installing  the  new  heaters  was  completed.  The 
electric-light  plant  was  overhauled.  Trusses  for  supporting  the  boiler  deck  in  the 
coal  room  were  placed.  The  wheel  was  repaired  and  painted.  The  plungers  of  the 
boiler  feed  pumps  were  turned  up  and  the  pumps  were  overhauled.  StacKS,  casing, 
fire  front,  and  main  deck  have  been  painted.  New  casing  and  umbrellas  for  stecCs 
are  h&ng  made.  New  fire-front  liners  were  made  and  plumed,  and  the  furnaces  were 
rebuilt  New  bitts  are  being  made.  The  wooden  nosing  around  the  hull  is  being 
repaired.    New  fenders  ^ve  been  made. 

Steamer  Nokomie. — New  roof  of  asbestos  was  laid.  The  wheel  was  completed  and 
painted.  The  work  of  installing  the  heaters  was  completed.  A  traveler  for  handling 
the  cylinder  heads  of  the  main  engines  was  made  and  placed.  The  pumps  were 
overbiauled.  The  pipe  covering  was  repaired.  The  wooden  nosing  around  the  hull 
was  repaired.  New  fenders  and  bitts  have  been  made.  The  electric-light  engine 
was  overhauled.  The  main  deck,  casing,  fire  front,  and  smokestacks  nave  Men 
painted.  The  boiler-deck  nosing  was  repaired.  New  fire-door  liners  were  procured 
and  placed.  The  furnace  was  overhauled.  New  casings  and  ujpbrellas  for  smoke- 
stacks were  made.  A  considerable  amount  of  repairing  was  done  to  the  steam  and 
water  pipes.  Steam  was  raised  on  this  boat,  and,  with  the  dredge  EpsUon  in  tow,  she 
departed  for  Louisville,  Ky.,  on  April  28, 1905,  where  the  outside  of  the  hull  will  be 
sand  blasted  and  painted. 

Steamer  Wynoka. — The  new  feed-water  heaters  were  installed.  A  curved  section 
of  main  steam  pipe  was  procured  and  erected.  The  outside  of  the  hull  was  sand 
blasted  and  painted.  A  hogchain,  broken  in  transit  from  Louisville,  was  repaired. 
The  plungers  of  the  boiler  £eed  pumps  were  turned  up.  New  fire-front  liners  were 
procured  and  placed.  The  furnaces  were  overhauled.  The  roof,  chimneys,  casings, 
fire  front,  decK,  and  wheel  were  painted.  The  drains  of  the  heaters  were  enlarg^. 
The  suction  shoes  are  being  moved  aft,  opposite  the  pumps;  formerly  the  shoes  were 
located  immediately  aft  of  the  boilers  where  the  cinoers  were  thrown  overboard,  and 
the  cinders  were  drawn  into  the  pump.  Considerable  work  was  done  grinding  valves, 
making  new  joints,  and  repairing  pipes. 

Steamer  Leota, — ^The  work  of  installing  the  new  heaters  was  completed.  A  new 
roof  of  asbestos  was  laid.  New  fire-front  liners  were  made  and  put  in.  The  furnaces 
were  overhauled.  The  armature  of  the  electric-light  engine  was  sent  to  St  Louis  for 
repairs.  The  pump  plungers  were  turned  off,  and  the  pumps  were  overhauled.  A 
broken  stay  roKl  of  the  s&rboard  pitman  was  repaired.  It  has  been  impossible  to 
hold  a  joint  under  the  valve  chamber  of  the  propelling  engines  of  all  1^\q  of  these 
boats^  and  a  scraped  joint  is  being  tried.  Such  a  joint  has  beien  made  on  one  engine 
of  this  boat,  but  as  yet  has  not  been  tested.  New  bitts  and  fenders  were  made. 
Woodwork  of  cabin  was  repaired.  The  hull  was  painted  inside,  also  outside  above 
the  light-load  hne.  The  wheel,  deck,  stacks,  fire  front,  and  casings  have  been 
painted.  Considerable  work  was  done,  such  as  overhauling  crank-pin  and  crosshead 
brasses,  renewing  pipes,  and  making  new  joints.  New  and  larger  casings  are  being 
made  for  the  smokestacks. 

Steamer  Search. — New  fire-door  liners  were  procured  and  placed.  The  furnace  was 
rebuilt  New  steel  cylinder  timbers  were  put  in  position.  The  wheel  was  rebuilt 
The  machinery  and  pipe  work,  which  was  removed  in  rebuilding  the  hull,  was 
replaced.  New  safety  valves  were  put  on  the  boilers.  New  heaters  were  made  and 
placed.  The  roof,  cabin,  stacks,  casings,  and  fire  front  were  painted.  New  doctor 
valves  were  procured  and  placed. 
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Steamer  Patrol  (mrvevBf  gauges^  and  observations). — The  hull  waa  rebtiilt  by  contract. 
New  steel  cylinder  timbers  were  built  by  contract  and  were  placed.  The  wheel  was 
rebuilt  and  the  machinery  and  pipe  work,  which  was  removed  in  rebuilding  the  hull, 
was  all  replaced  at  Paducah,  Ky. 

Steamer  Vulcan. — A  new  smokestack  was  made.  The  boat  was  docked;  the  outside 
of  the  hull  was  sandblasted  and  painted  with  coal  tar.  The  roof  was  repaired  and 
painted.  The  woodwork  of  the  cabin,  wheel,  nosine,  and  main  deck  was  repaired. 
New  fire-front  liners  were  made  and  placed.  The  furnace  was  overhauled.  Both 
pitmans  were  repaired.    The  doctor  and  all  the  machinery  was  overhauled. 

Steamer  Venus. — New  smokestacks  and  breeching  were  made  and  put  up.  The 
wheel,  nosing,  deck,  and  woodwork  of  the  cabin  were  repaired.  Two  new  flues  were 
put  in  the  boiler.  The  casino  around  the  boiler  was  renewed  and  the  brickwork  of 
the  furnace  rebuilt.  New  splash  bulkhead  was  put  on.  The  cabin^  inside  and  out, 
wheel,  stack,  and  hull  above  lieht  water  line  were  painted.  The  pipes  connected  to 
the  suction  shoes  were  repaired.  New  crosshead  was  procured  m  the  rough,  and 
the  machine  work  was  done  at  the  fleet. 

Steamer  Mercury. — A  new  splash  bulkhead  was  put  on.  The  tiller  arm  of  the  port 
rudder  was  repaired.  The  wneel  was  repaired.  The  breeching  was  repaired.  The 
pipes  connected  to  the  suction  shoes  were  repaired.  The  boiler  feed  pump  received 
new  liners.  All  of  the  machinery  was  overhauled.  The  fenders  and  stanchions  were 
repaired.  The  cabin,  inside  andfout,  the  hull  above  the  light  load  line,  deck,  roof, 
and  smokestacks  were  painted. 

Steamer  Mars. — ^The  boiler  was  burnt  and  a  new  sheet  for  repairing  this  was  pro- 
cured and  is  being  made  ready.  A  new  ash  pan  was  made.  Minor  repairs  were 
made  to  the  machinery. 

Quarter  boat  Illinois. — This  boat  was  placed  in  the  dry  <ftck8  at  the  fleet  and  the 
hull  repaired  and  calked.     New  canvas  roof  was  put  on  and  painted. 

Pile  sinker  No.  981  was  placed  in  the  dry  dock,  the  hull  repaired,  calked,  and 
renewed  where  necessary. 

Pile  sinker  No.  98£  was  placed  in  the  dry  dock,  the  hull  repaired  where  necessary, 
and  calked.    New  liners  were  placed  in  the  feed  pumps. 

PHe  sinker  No.  984  received  a  general  overhauling. 

New  barges.— Two  new  barges,  Nos.  041  and  051,  20  feet  by  80  feet  by  4-foot  depth 
of  hold,  were  buiU  for  use  at  fleet. 

Sectional  docks. — Six  sectional  docks  were  built  for  use  in  repairing  and  painting 
hulls  of  pile  sinkers,  small  tenders,  and  pontons.  The  dimensions  of  each  are  36 
by  12  by  4i  feet  depth  of  hold  and  30  feet  in  the  clear  between  the  trunks 

Buildings  and  grounds. — New  blacksmith  and  machine  shop  was  erected.  Concrete 
piers  were  placed  to  carry  new  lathe,  planer,  punch  and  shears,  pipe-cutting  machme, 
radial  drill,  and  steam  hammer.  An  engine  was  erected.  The  foregoing  machinery 
and  two  smaller  lathes  were  erected  and  connected.  The  saw  was  connected  to  the 
shop  engine.  A  wood  lathe  was  erected.  The  fences  were  repaired.  The  railroad 
track  was  raised  and  ballasted.    The  boiler  house  and  carpenter  shop  were  raised. 

DREDGING    OPERATIONS. 

The  season  of  1904  is  remarkable  for  the  large  amount  of  dredging  required,  the 
actual  time  employed  dredging  being  4,263.48  nours  with  six  dredges.  The  largest 
amount  of  dredging  previously  done  during  any  one  year  was  in  1899,  when  five 
dredges  were  employed  3,269.30  hours.  The  amount  of  river  covered  was  from 
Nolans  (76)  to  Andersons  (359),  being  283  miles. 

The  Cairo  gauge  reached  11  feet  August  14,  and  there  was  9  feet  reported  on  the 
Point  Pleasant  Crossing  (82) .  This  stage  was  exceeded,  for  a  short  time,  only  twice 
during  the  balance  of  the  year,  the  latter  part  of  August  and  the  first  part  of  October. 
The  nver  fell  almost  continuously  till  December  25,  when  the  gauge  reached  3.10  at 
Cairo. 

The  required  channel  was  maintained  at  all  crossings  except  during  a  short  time  at 
Presidents  Island  (233),  and  during  this  time  there  was  a  practical  steamboat  chan- 
nel of  at  least  8  feet. 

In  the  beginning  of  the  season  there  were  two  channels  at  Presidents  Island  Cross- 
ing, one  near  the  upper  end  of  the  reef,  where  the  material  is  a  hard  and  compact 
gravel,  and  the  other  near  the  lower  end,  where  the  material  is  principally  sand.  On 
account  of  the  character  of  the  material  in  the  two  channels,  the  lower  channel  was 
chosen  for  improvement,  and  dredging  was  done  there  by  the  Epsilon  September  2 
to  8,  and  by  the  Iota  September  10  to  17.  The  results  show  that  the  wrong  channel 
was  selected,  as  the  cuts  were  rapidly  obliterated.  At  an  inspection  made  on  the 
17th,  while  the  Iota  was  at  work,  less  than  9  feet  was  found  alongside  the  dredge 
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where  a  cat  18  feet  deep  had  heen  made  a  few  hours  previooely.  While  this  effort 
to  open  the  lower  channel  was  being  made,  the  river  continued  to  fall,  reducing  the 
depth  in  the  upper  channel  to  leas  than  9  feet  from  about  September  17  to  22.  A 
rise  in  the  river  restored  the  depth.  On  September  23  the  Iota  began  dredging  in 
the  upper  channel.  Progress  was  slow  on  account  of  the  character  of  the  material, 
but  a  cnannel  of  the  required  dimensions  was  obtained  by  the  end  of  the  month,  ana 
remained  till  October  15,  when  the  river  had  fallen  to  4  feet  on  the  Memphis  gjause. 
The  Zeto  was  then  placed  there,  commenced  work  on  the  16th,  and  continued  till  the 
22d.  Since  the  survey  showe<l  that  very  little  had  been  accomplished,  as  there  was 
no  more  water  over  the  crossing  than  before  dredging  was  b^^n  by  the  /oto.  the 
Zeta  was  ordered  to  the  bank,  and  remained  there  until  November  8,  when  dredging 
was  resumed.    Work  was  completed  November  14,  and  the  dredge  went  to  the  bank. 

The  dredge  loia  was  placed  on  the  crossing  again  on  December  8,  and  worked  till 
the  28th,  when  the  sand  pump  was  completely  worn  out,  and  the  dred^  was  ordered 
to  West  Memphis.     Very  little  was  accomplished  by  this  dredge  at  this  place. 

Dredge  BetcL — This  dredge  was  put  in  commission  for  work  at  Presidents  Island 
Croe^ng  at  the  banning  oi  October,  but  as  she  was  not  needed  in  the  field,  she  was 
pat  oat  of  oomminsion  again  about  October  15,  1904. 

Dredge  Gamma, — ^This  dredge  was  at  Louisville  during  the  season.  The  channel 
in  the  Ohio  River,  during  the  entire  dredging  season,  was  not  of  sufficient  depth  to 
permit  the  Gramma  to  return  to  the  Mississippi  River. 

Dredqe  Delia.— ThvB  dred^  in  tow  of  the  steamer  Sachem  left  Cairo  August  22,  and 
reached  the  vicinity  of  Point  Pleasant  (82)  on  the  same  day.  The  pumps  and  ma- 
chinery were  shipped  up,  rubber  sleeves  were  put  on  the  pontons,  and  dredging  was 
begun  on  August  27,  1904.  Owing  to  delays  on  account  of  washing  boilers  and 
adjusting  engines,  continuous  dredging  was  not  begun  till  the  28th,  and  continued 
with  slight  interruptions,  due  to  main  engine  runnin|^  hot,  till  September  3,  when 
about  thirteen  hours  were  lost  in  repairing  and  packing  the  engines.  All  of  the 
4th  and  twelve  hours  of  the  5th  were  also  consumed  in  this  work,  and  dredging 
was  not  resumed  till  1.30  p.  m.  on  the  5th.  On  September  6  a  casting  on  the  tele- 
scopic elbow  of  the  starboard  jet  pump  was  broken,  but  dredging  was  oontinoed 
witooot  the  use  of  this  pump  till  the  completion  of  the  work  contemplated,  at  noon 
September  7,  when  dreaging  was  discontinued. 

Surveys  showed  a  13Hoot  channel  over  this  bar,  the  dredged  cut  being  sharply 
defined. 

Dredging  was  resumed  on  September  10,  at  5  p.  m.,  over  a  reef  in  the  same  cross- 
ing, but  considerably  lower  down,  and  entirely  separate  from  the  reef  first  dredged 
over.  This  work  was  completed  on  September  14,  and  dredging  was  discontinued. 
Surveys  showed  a  good  11-foot  channel  over  the  crossing.  The  dredge  lay  at  the 
bank  awaiting  orders  till  September  19,  minor  repairs  being  made  to  the  machinery 
and  the  dredge  cleaned  up.  On  September  19  she  was  taken  to  Joe  Eckles  bar  (92) 
and  began  dredging  on  the  evening  of  the  same  day.  The  work  contemplated  was 
completed  on  September  28,  and  the  dredge  went  to  the  bank.  On  completion  of 
the  work  there  was  a  16-foot  channel  in  line  with  the  current. 

The  dredge  was  taken  back  to  Point  Pleasant  Crossing,  where  she  lay  at  the  bank 
awaiting  a  lower  stage.  As  the  river  fell  the  first  channel  dredged  showed  a  small 
amount  of  filling,  but  was  still  w^ell  defined.  Dredging  was  resumed  October  10,  at 
4.20  p.  m.,  and  continued  without  serious  interruption  till  October  16,  when  the 
starboard  suction  pipe,  on  the  bottom,  near  the  forward  bulkhead,  was  worn  entirely 
through.  This  wear  was  caused,  to  a  very  large  extent,  by  dredfldng  in  gravel  at 
Presiaents  Island  Crossing  last  year.  Temporary  repairs  were  made  with  a  loss  of 
only  one  and  one-half  hours,  and  dredging  continuea  till  the  morning  of  October  20, 
when  the  dredge  was  moved  out  of  the  channel  to  wash  boilers.  Dredging  was 
resumed  on  October  22,  at  6.15  p.  m.,  and  continued  till  9  a.  m.  October  25,  when 
work  was  completed.  The  dredging  over  this  bar  during  the  last  three  days  was 
done  to  widen  the  channel  at  the  lower  end,  in  order  to  make  it  easier  to  enter  with 
a  tow.  There  was  a  good  13-foot  channel  at  the  completion  of  the  work,  and  this 
channel  was  maintained  during  the  remainder  of  the  season. 

The  channel  across  the  lower  reef  had  worked  down  and  showed  signs  of  shoaling, 
and  the  dredee  was  placed  there  on  October  25.  Dredging  was  begun  at  4.30  p.  m. 
and  continuea  till  about  7  a.  m.  October  27,  when  the  work  contemplated  was  com- 
pleted, and  the  dredge  went  to  the  bank  awaiting  oniers.  There  was  a  good  13)- 
loot  channel  over  this  reef,  which  was  maintained  during  the  remainder  of  the  sea- 
son. The  dredge  remained  at  the  bank  till  December  23.  when  she  was  moved  to 
Nolans  Croflsing  (76),  over  which  reef  there  was  9  feet.  After  some  delay  in  getting 
coal  to  the  dredge  work  was  begun  at  about  11  a.  m.  December  24.  Dredging  was 
continued  with  a  single  crew  until  10  p.  m.  December  30,  when  the  work  contem- 
plated waa  finished.  ^  I 

Digitized  by  V^OOQ IC 


134    EEPOBT  OF  THE  OHIEF  OF  ENGINEEBS,  U.  8.  AEMY. 

Since  the  river  was  riffln^  rapidly  the  dredge  was  ordered  to  the  fleet  at  West 
Memphis,  Ark.,  where  she  arrived  January  3,  1905,  and  was  laid  up. 

Dredge  Epmlon. — This  dredoe  was  placed  in  the  lower  crossing  at  the  head  of 
Presidents  Island  Crossing  (233)  on  September  2,  but  owing  to  trouble  with  ponton 
line  dredging  was  not  be^on  till  about  noon  September  3.  Dredging  was  continued 
without  serious  interruptions  till  9  a.  m.  September  8,  when  the  dredge  was  ordered 
to  Corona.  The  dredge  reached  Corona  (203)  on  September  9,  and  began  dredging 
at  7  p.  m.  of  the  same  day.  Dredging  was  continued  without  interruption  onm 
September  16,  when  the  work  contemplated  was  completed  and  the  dredge  went  to 
the  bank.  The  results  at  this  •  bar  were  satisfactory.  On  September  19  me  diBdge 
was  taken  to  Pecan  Point  (194),  where  she  began  dredging  on  September  20.  The 
work  contemplated  was  finished  September  24.  Surveys  made  September  26  showed 
a  wide,  straight  channel  with  not  less  than  14  feet  of  water.  The  dredge  remained 
at  the  Dank  till  October  13,  when  she  was  taken  to  Walts  Landing  (198)  and  began 
dredging  at  12.30  p.  m.  of  the  same  day.  Dredging  was  continued  without  inter- 
ruption until  5  a.  m.  on  the  20th,  when  boilers  were  cleaned.  At  this  time  there 
was  13  to  17  feet  in  the  dredged  cut,  with  10}  feet  in  the  crossing  above  the  cut 
Dredging  was  resumed  at  6.30  a.  m.  on  October  23,  and  the  work  contemplated  was 
completed  that  day.    The  dredged  cut  on  this  bar  was  nearly  3,000  feet  long. 

The  dredge  was  again  taken  to  Corona  (203)  October  24,  where  dredging  was  begun 
at  3  p.  m.  and  was  continued  with  minor  interruptions  for  repairs  till  9.30  a.  m. 
October  31,  when  the  engine  ran  hot,  due  to  the  excessive  play  on  the  main  shaft 
Repairs  were  made  and  dredging  resumed  on  November  2.  The  work  contemplated 
was  completed  November  4,  and  the  dredge  went  to  the  bank,  where  she  remained 
till  November  30.  On  that  day  she  was  placed  on  the  upper  eod  of  tiie  Pecan  Point 
CroBsinj^  (196).  Dredging  was  begun  at  12.15  a.  m.  of  December  1,  and  the  work 
was  fimshed  at  6  a.  m.  December  5,  when  the  dredge  went  to  the  bank. 

At  the  completion  of  dredging  there  was  a  good  13-foot  channel  at  this  place,  and 
not  less  than  10  feet  was  found  here  during  the  balance  of  the  season. 

As  the  crossing  at  Widts  (198)  was  shoaling,  the  dredge  was  again  placed  there  on 
December  8,  anof  began  dredging  at  3  p.  m.  of  that  date.  Dredging  was  continued 
without  interruption  till  about  4  p.  m.  December  11,  when  the  work  contemplated 
was  finished  ana  the  dredge  went  to  the  bank.  This  crossing  again  showed  siffns  of 
shoaling,  and  dredging  was  resumed  at  12.30  a.  m.  December  22  and  continued  with 
a  single  crew  till  about  9.30  a.  m.  December  31,  when  the  work  was  finished  and  the 
dredge  went  to  the  bank.  The  dredge  was  ordered  to  the  fleet  at  West  Memphis, 
Ark.,  where  she  arrived  January  1,  1905,  and  was  laid  up. 

Dredge  ZekL — ^This  dredge  was  placed  in  commission  on  August  24  and  towed  to 
the  Memphis  Bridge,  where  the  stacks  were  erected.  She  left  for  Corona  (203) 
August  27  and  arrived  August  28,  and  dredging  was  b^un  at  6  p.  m.  Aognst  30. 
Dredging  was  continued  without  interruption  till  10.35  a.  m.  September  4,  when  woik 
was  discontinued  to  wash  boilers.  Surveys  made  at  this  time  did  not  show  very 
favorable  results.  Where  the  dredging  was  done  there  was  a  deepening,  but  not  a 
marked  or  continuous  channel  over  the  reef.  It  was  believed  at  that  time,  and 
proved  to  be  correct,  that  the  dredged  cut  was  improperly  located,  too  far  down 
stream. 

On  September  9  this  dredge  was  sent  to  Last  Chance  Crossing  (168),  and  dredging 
was  b^^  at  6.35  a.  m.  September  10.  The  work  to  be  done  consisted  in  dredging 
through  a  short  reef,  and  this  was  completed  on  September  12,  when  the  dredge 
was  towed  to  Hales  Landing.  The  results  at  this  crossing  were  satisfactory,  a  good 
channel  of  not  less  than  10^  feet  in  depth  being  secured,  which  was  maintained  till 
about  December  20. 

Dredging  was  begun  on  September  13,  opposite  Osceola,  in  a  channel  which  leaves 
the  shore  at  New  Haven  (162),  returning  again  to  the  same  shore  about  Hales  Lsuid- 
ing.  This  channel  was  dredged,  as  it  was  feared  that  the  rapid  caving  below  New 
Haven  might  shoal  the  channel  down  the  shore.  Dredgins:  was  continued  without 
interruption  till  September  17,  when  the  work  was  completed  and  the  dredge  went 
to  the  bank.  There  was  15  feet  along  the  dredged  cut  and  not  less  than  lOf  feet  in 
the  channel,  but  it  was  not  used,  the  pHots  preferring  to  use  the  old  channel  down- 
shore.  The  dredge  was  towed  to  O'Donnells  (149)  on  September  20,  where  it  was 
thought  dredging  would  be  required.  This  crossing,  however,  remained  good,  and 
the  dredge  was  sent  to  Presidents  Island  Crossing  on  October  14;  arrived  there  and 
commen^d  dredging  in  the  upper  crossing  Octooer  16,  1904.  Dredging  continned 
till  2.25  p.  m.  October  22,  when  boilers  were  cleaned. 

On  October  23  the  steamer  Leota^  with  a  loaded  coal  barge,  ran  aground,  and  on 
the  same  day  the  steamer  Titan  grounded  on  the  opposite  siae  of  the  channel.  In 
releasing  the  TiUm  one  of  the  ponton  couplings  was  broken,  and  twelve  of  the  pen- 
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tons  floated  about  2  miles  before  they  were  caaght  The  barge  grounded  by  the 
Xeoto  was  released  without  injury^  b^  partly  unloading  it. 

Since  this  dredge  was  accomplishing  so  little  in  this  crossine,  she  was  sent  to  the 
bank.  Surveys  made  at  this  tmie  showed  that  though  a  few  noles  were  made  and 
lumps  thrown  up,  there  was  no  more  water  over  the  crossing  than  before  any  dredg- 
ing was  done. 

Dredging  was  aisain  resumed  on  November  8,  and  continued  till  5.30  p.  m.  Novem- 
ber 14,  when  the  dredge  went  to  the  bank.  On  November  21  this  dredge  was  towed 
to  West  Memphis,  Ark.,  and  remained  there  till  November  30,  when  she  was  put 
out  of  commission. 

In  all  five  cuts  were  made  at  Presidents  Island  Crossing,  and  progress  was  very 
slow. 

Upon  examining  the  sand  pump  on  this  dredge  it  was  found  that  the  runner  was 
almost  worn-out  Temporary  repairs  were  made  so  that  the  dredge  could  be  used 
again  should  the  occasion  arise. 

Dredge  Iota, — ^This  dredge  was  sent  to  Presidents  Island  Crossing;  (233)  September 
9  to  complete  the  work  undertaken  by  the  Epnlon  on  thd  lower  channel.  Dredging 
was  begoD.  at  6  p.  m.  September  10,  and  was  continued  with  minor  delays,  due  to 
repairs  to  condenser  and  feed  pipe  and  cleaning  boilers,  until  8  p.  m.  September  14, 
when  a  piston  head  in  the  low-pressure  cylinder  of  the  jet  pump  was  broken.  An 
entire  day  was  spent  in  unsucc^sfuUy  attempting  to  remove  the  nead  from  the  rod, 
and  on  September  16  dredging  Was  resumed,  operating  the  let  pump  in  its  damaged 
condition.  Dred^pig  was  abandoned  at  7  p.  m.  on  the  17tn,  as  there  was  evidence 
of  rapid  shoaling  in  the  dredged  cut  The  dredge  was  then  placed  on  the  gravel 
reef  at  the  upper  end  of  the  crossing  September  23,  and  after  consuming  six  hours  in 
sinking  piles  dredging  was  begun  at  8  p.  m.  About  nine  hours  were  consumed  in 
sinking  piles  on  September  24  and  twelve  hours  in  cleaning  boilers  on  the  28th  and 
29th.  Work  was  completed  October  1,  at  which  time  eleven  cuts  had  been  made, 
with  a  possible  depth  of  13  feet  down  the  dredged  cut  Progress  was  very  slow, 
owing  to  the  fact  that  this  reef  is  entirely  of  hard,  compact  gravel,  with  the  remains 
of  many  wrecks  and  much  drift  in  it 

The  dredge  was  taken  to  Peters  Crossing  (272)  on  October  11,  and  dredging  was 
begun  on  the  forenoon  of  October  14,  and  continued  without  interruption  till  6  a.  m. 
Odbober  16,  when  the  work  was  completed. 

The  work  done  at  this  crossing  was  very  satisfactory.  A  survev  made  October  11 
shows  a  possible  channel  of  9}  feet  At  the  point  selected  for  d.redging  there  was 
only  about  7  feet  of  water,  with  a  distance  over  the  reef  of  about  800  feet  A  survey 
made  October  17,  one  day  after  dredging,  shows  a  channel  through  the  reef  with  not 
less  than  15  feet  of  water  and  250  feet  m  width  between  the  11-foot  contour  lines. 
This  is  another  good  example  of  ouick  and  efficient  dredging,  as  these  results  were 
obtained  in  only  43}  hours  from  the  time  the  dredge  left  the  bank  till  she  returned 
to  the  same  point. 

The  dredge  left  Peters  Crossinff  October  26  and  arrived  at  Montezuma  Crossing 
(311)  October  27.  Dredging  was  oesun  October  29  and  continued  without  interrup- 
tion till  October  31,  when  the  work  was  completed  and  the  dredge  departed  up- 
stream. Upon  completion  of  work  there  was  14}  feet  of  water  in  the  dreaged  chan- 
nel, 200  feet  wide,  which  was  maintained  till  November  21. 

The  dredge  reached  Polks  Landing  (266)  November  4,  and  dredging  was  begun  on 
the  7th,  The  work  contemplated  was  completed  November  8.  A  survey  made 
November  9  showed  13  feet  on  this  crossing. 

The  dredge  left  Polks  at  8.25  a.  m.  I^vember  11,  and  arrived  at  the  foot  of 
Fleeces  Crossing  (244)  at  1.45  p.  m.  on  the  12th,  and  remained  at  the  bank  awaiting 
a  lower  stage  until  November  20,  when  dredging  was  begun  in  the  upper  channel 
through  the  reef.  The  work  was  completed  November  23.  Thirteen  cuts  were  made 
in  all,  aggregating  7,400  linear  feet  There  was  13}  feet  in  the  crossing  upon  com- 
pletion of  the  work. 

On  November  26  this  crossing  had  filled  up  so  there  was  only  8  feet  in  the  dredged 
channel,  but  there  was  9}  feet  in  the  lower  channel  through  this  reef.  Since  it  was 
evident  that  the  upper  channel  could  not  be  maintained,  the  dredge  was  placed  in 
the  lower  channel  and  commenced  dredging  November  29.  The  work  was  continued 
without  interruption  until  completion,  at  12  25  p.  m.  December  2,  when  the  dredge 
was  taken  to  the  bank. 

The  channel  at  this  place  was  maintained  during  the  balance  of  the  season. 

The  dredge  left  Fleeces  at  11.40  a.  m.  December  7  and  arrived  at  Presidents 
Island  at  5.45  p.  m.  of  the  same  day,  but  the  channel  there  being  very  narrow,  and 
the  wind  blowmg  hard,  no  attempt  was  made  to  place  the  dredge  that  day.  The 
dredge  left  the  Iwnk  at  11.20  a.  m.  December  8,  and  was  in  position  to  begin  at  1.05 
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p.  m.,  but,  owing  to  delays  caused  by  grounding  of  the  steamer  Chisca  and  afterwards 
the  Kate  AdamSy  dredging  was  not  begun  until  8.15  a.  m.  December  12.  Dredging 
was  continued  till  S.SO  a.  m.  December  13,  when  both  shrouds  of  the  main  pmnp 
runner  gave  way.  Repairs  were  made,  and  dredging  was  resumed  at  12.40  a.  m.  of 
the  14th  and  oontinuecl  till  1.^  a.  m.  of  the  20th,  when  it  was  found  that  a  hole  had 
been  worn  in  the  bottom  of  the  discharge  pipe,  inside  ^e  hold  of  the  dredge.  Tem- 
porary repairs  were  made,  and  dredgins  was  resumed  at  7  a.  m.  December  21,  but 
work  was  again  delayed  by  grounding  ofthe  pontons,  caused  by  breaking  one  of  the 
cables.  The  pontons  were  noated  on  in  separate  sections,  coupled  up,  and  dredsing 
was  resumed  at  9.40  p.  m.  of  the  2l8t  and  continued  till  2  a.  m.  December  28,  when 
the  dredge  was  disabled  by  breaking  off  two  flukes  of  the  main  pump  runner.  The 
dredge  was  ordered  to  West  Memphis,  where  she  arrived  at  8.45  a.  ni.  of  the  29th, 
and  was  laid  up. 

The  desired  results  were  not  produced  by  this  dredge  on  this  crossing,  owing  to 
the  extremely  difficult  material. 

Dredge  Kappa.^Th\s  dredge  was  placed  in  commission  and  left  upstream  at  7 
a.  m.  on  August  19,  and  arrived  at  Fecan  Point  (195)  Au^t  20.  Alter  cleaning 
boUers  and  packing  the  feed-water  heater,  the  dredge  went  mto  position  and  began 
dredgine  at  6.30  a.  m.  August  22,  and  continued  without  serious  interruption  until 
the  worJL  was  completed,  at  6.15  p.  m.  August  26.  The  work  at  this  place  was  suc- 
cessful, since  a  survey  made  August  27  shows  a  12-fo^  channel  over  tiie  crossing, 
where  there  was  onlv  9  feet  before  dredging  was  done. 

This  dredge  was  placed  before  a  survey  was  made,  as  a  survey  party  was  not  availa- 
ble at  that  time.  H  was  apparent,  from  a  survey  made  later,  that,  although  a  chan- 
nel was  promptly  made,  the  dredging  should  have  been  done  at  least  one-half  mile 
downstream.  The  first  channel  was  soon  obliterated,  and  the  dredge  was  placed  in 
the  lower  channel  and  dred^g  resumed  August  30.  Dredging  was  continued  witii- 
out  interruption  till  completion,  at  noon  September  3.  As  me  crossing  showed  some 
signs  of  shoaling  above  tne  dredged  channel,  work  was  resumed  at  5  p.  m.  Septem- 
ber 5  and  continued  till  10.15  p.  m.  September  7. 

Surveys  showed  a  marked  improvement  in  the  channel,  but  owing  to  the  rapidly 
caving  snore  just  above  the  crossing,  which  deposited  a  large  amount  of  material  in 
the  channel,  it  was  constantly  changing,  and  was  dredged  three  times  during  the 
season.    However,  at  no  time  was  there  less  than  9  feet  in  the  channel. 

The  dredge  departed  upstream  September  8,  and  arrived  at  Wrights  Point  Septem- 
ber 10.  She  was  placed  on  foot  of  Island  21  Crossing  (133),  and  dred^ng  was  bc^un 
about  5  p.  m.  September  11,  and  continued  without  serious  interruption  till  4  a.  ro. 
September  15.  The  results  were  entirely  satisfactory,  as  a  good  12-foot  channel, 
easy  to  run,  was  made,  which  was  maintamed  till  October  20. 

The  drec^  went  to  Pecan  Point  (195)  on  September  15,  and  on  September  18 
departed  for  Polks  (266),  where  she  arrived  September  19.  Dredging  was  bcqron 
here  September  23,  and  was  completed  September  26,  with  a  loss  of  five  boore,  due 
to  breaking  a  bolt  in  the  main  engine.  The  reef  here  was  short  and  easily  handled, 
and  at  completion  of  w^ork  there  was  a  15-foot  channel.  Owing  to  a  rise  in  the  river, 
the  dredgea  cut  largely  disappeared,  though  no  dredging  was  required  till  November 
7.  The  dredge  left  Polks  (266)  October  3,  and  arrived  at  Andersons  (359)  October 
5,  where  she  remained  at  the  bank  awaiting  a  lower  stage  till  October  10.  On  this 
date  dredging  was  begun  and  continued  without  interruption  till  October  13,  when 
one  and  three-fourth  hours  were  lost  from  breaking  one  of  the  universal  ponton 
couplings  in  the  discharge  pipe  hne.  The  work  contemplated  was  finished  October 
15,  when  there  was  a  13-foot  channel  over  the  crossing. 

The  dredge  lay  at  the  bank  till  October  20,  when  dredging  was  resumed  near  the 
upper  end  of  the  cut  first  made.  Two  hours  and  fifteen  mmutes  were  lost  on  this 
day  from  breaking  a  universal  coupling  in  the  discharge  pipe  line.  The  work  was 
completed  October  22.  The  dredge  remained  at  the  bank  till  November  7,  when 
dredging  was  again  resumed  in  this  channel.  The  lower  end  had  narrowed  some- 
what and  this  was  widened.  The  work  contemplated  was  completed  November  9, 
and  the  dredge  went  to  the  bank  to  await  a  lower  stage.  There  was  then  a  good 
14-foot  channel  at  this  point,  which  was  maintained  to  tne  end  of  the  season. 

The  dredge  left  Andersons  (359)  November  17,  and  arrived  at  Montezuma  Croes- 
ing  (311)  on  the  18th,  where  she  remained  at  the  bank  till  November  21,  when 
dredging  was  begun  on  this  crossing.  The  work  was  completed  on  the  26th,  when 
there  was  a  14-foot  channel  more  than  250  feet  in  width,  which  was  maintained  the 
balance  of  the  season. 

The  dredge  was  sent  to  Peters  (272)  and  arrived  there  November  29,  where  she 
remained  at  the  bank  until  December  5,  when  she  was  moved  to  Polks  (266) ,  as 
there  were  some  signs  of  shoaling  in  this  channel.    Dredging  was  not  required,  how- 
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ever,  until  December  22,  when  dredging  W98  began  at  4.45  p.  m.,  and  continued 
without  interruption  until  completion  of  the  work  at  10.15  a.  m.  December  26. 
There  was  a  good  11-foot  channel  here. 

The  dredge  departed  for  West  Memphia  at  1  p.  m.  December  31,  and  arrived  at 
the  fleet  January  1,  1905,  where  she  was  laid  up. 

Dredge  Hemry  Flad, — This  dredge  left  the  fleet  August  19,  and  arrived  at  Last 
Chance  Crossing  (168)  August  21,  and  after  cleaning  boilers  commenced  dredging 
on  this  crossing  at  2.45  p.  m.  on  the  22d,  and  completed  the  work  at  5  p.  m.  August 
27.  The  results  were  satisfactory,  and  at  completion  of  the  work  there  was  a  good 
13-foot  channel  at  this  point. 

The  dred^  departed  August  29,  and  arrived  at  Keelfoot  Crossing  (100)  September 
1,  after  havmg  lost  twenty-four  hours  repairing  feed-water  heater.  Dredgmg  was 
begun  at  7  p.  m.  September  1,  and  work  was  continued  without  serious  delay,  except 
that  due  to  laree  drift,  till  September  3,  when  boilers  were  cleaned.  Dredging  was 
'resumed  at  5.40  a.  m.  on  the  5th,  and  continued  till  6  a.  m.  on  the  8th,  when  the 
work  contemplated  was  finished. 

The  work  at  this  point  was  satisfactory.  The  dredge  went  to  the  foot  of  Island 
No.  16  (120)  September  8.  Dredging  was  begun  at  8  a.  m.  September  11,  and  con- 
tinued without  serious  interruptions  till  4  a.  m.  of  the  15th,  when  the  work  contem- 
plated was  completed.  At  this  time  there  was  a  good  12^foot  channel  over  the 
croflsiiig.  The  dredge  then  went  to  Fritz  Landing  (100),  arriving  September  16. 
Dredging  was  begun  at  5  p.  m.  September  20,  and  was  continued  till  the  24th,  whes 
boilers  were  cleaned  and  the  result  of  a  survey  awaited.  Dredging  was  resumed 
September  26,  when  twelve  hours  were  lost  on  account  of  a  hot  crank  pin,  which 
finally  required  rebabbitting.  This  was  completed  and  drednng  resumed  at  5  p.  m. 
September  27,  and  continued  till  October  1,  when  work  was  discontinued  on  account 
of  a  rising  river.  Dredging  was  resumed  on  this  crossing  at  1  p.  m.  October  13. 
Work  was  continued  till  5  p.  m.  of  the  15th,  when  she  went  to  the  bank.  At  this 
time  there  was  not  less  than  13^eet  in  the  channel. 

On  October  19  the  dredge  went  to  Joe  Eckles  bar  (92)  to  extend  the  cut  made  by 
the  Deita^  upstream.  Dredging  was  commenced  at  3.25  p.  m.  of  the  same  day,  and 
continued  tOl  the  2l8t,  when  work  was  completed.  The  channel  previously  made  bv 
the  Delia  at  this  point  continued  to  improve,  but  had  not  been  carried  high  enough 
upstream  origintuly.  This  channel  was  maintained  the  balance  of  the  season  and 
there  never  was  less  than  11  feet  over  the  crossing. 

On  completion  of  the  work  at  Joe  Eckles,  the  dredge  was  taken  to  the  foot  of  Island 
No.  21  (133),  and  began  dredging  at  7.40  a.  m.  October  24  and  continued  till  8  a.  m. 
of  the  27th,  when  nine  and  one-half  hours  were  lost  by  a  hot  crank  pin  on  the  main 
engine,  necessitating  rebabbitting.  Dredging  was  resumed  at  8.30  p.  m.  of  the  same 
day  but  the  same  trouble  was  experienced  and  ten  hours  were  lost  October  28.  The 
work  contemplated  was  finishea  on  this  day  and  the  dredge  started  for  Reelfoot, 
arriving  there  October  30.  The  result  at  foot  of  Island  No.  21  was  satisfactory  and 
the  channel  remained  good  until  about  the  middle  of  December. 

The  channel  at  Reelfoot  Landing  ( 1 00)  was  maintained,  but  steamboats  experienced 
some  difficulty  in  running  it,  and  it  was  decided  to  dig  another  channel  higher  up. 
Dredging  was  begun  at  7.30  a.  m.  November  1,  and  continued  till  8.45  p.  m.  on  the 
3d,  when  the  work  was  completed  and  the  dredge  went  to  the  bank.  The  channel 
in  this  vicinity  was  maintained  without  dredging  the  balance  of  the  season,  and 
there  waa  at  no  time  less  than  10  feet  in  the  channel. 

The  dredge  was  moved  to  Caruthersville,  for  convenience,  where  she  remained 
until  December  13,  when  she  departed  for  Last  Chance  Crossing  (168).  She  reached 
Ballerton  December  14,  where  sne  remained  at  the  bank  until  10.35  a.  m.  Decemb^ 
21,  when  dredging  was  begun.  The  reef  was  very  short,  and  the  work  contemplated 
was  completed  at  9.40  p.  m.  December  22.  The  work  at  this  point  was  very  satis- 
factory and  there  was  a  13-foot  channel  over  the  reef. 

The  dredge  left  Last  Chance  (168)  at  9  a.  m.  December  23  and  reached  Island  No. 
21  (133)  at  4  p.  m.  December  24.  After  delays  caused  by  high  wind  and  grounding 
of  the  dredge,  dredging  was  begun  at  8.40  a.  m.  of  the  28th  and  finished  at  3.30  a.  m. 
of  the  31st.  She  departed  for  West  Memphis,  Ark.,  January  1,  1905,  where  she 
arrived  on  the  2d,  and  was  laid  up.^ 

SqSVEYS. 

Three  survey  parties  were  put  in  the  field.  One  partv  covered  that  portion  of  the 
river  between  Nolans  (76)  and  foot  of  Island  No.  21  (133),  the  second  from  New 
Haven  (162^  to  Presidents  Island  (233),  and  the  third  covered  the  river  from  Presi- 
dents Islana  to  Andersons  (359) .  One  hundred  and  two  sun-eys  of  troublesome  bars 
were  made  during  the  season. 
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INBPBCTION. 

The  steamer  Search  was  used  during  the  season  as  an  inspection  boat,  and  the  office 
of  the  superintendent  was  maintainea  on  her  durine  the  season.  The  boat  was  con- 
tinually patrolling  the  river  with  a  double  crew.  All  crossings  were  sounded,  sur- 
vey and  dredging  parties  placed,  and  supplies  were  delivered  to  all  the  parties  from 
Memphis.  TVenty-five  round  trips  were  made.  During  the  season  there  was  not 
less  tnan  9  feet  in  the  channel  at  any  point  except  Presidents  Island. 

A  table  (No.  10)  is  appended,  showing  channel  depths  as  observed  on  the  various 
trips. 

The  followinff  tables  are  also  submitted:  Distribution  of  expenditures  for  the  entire 
year  (No.  9);  distribution  of  time  of  dredges  during  the  low-water  season  (No.  8). 
Respectfully  submitted. 

Wm.  Gbrio, 
AsMtant  Engineer,     * 
Capt  Wm.  B.  Ladue, 

Corps  of  EngineerSf  U,  S.  Armyt 

Secretary  y  Missiseippi  River  Commission, 
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U.S.Ligbt 


MI88I88IPFI    RIVER   OOMMISSION. 
■Apor 

FOOT  OF  ISLAND  21  CROSSING, 


CAPTAIN   WM.    ■.    LAOUe, 

Cmy  «/  Kuftmtm,  V.  8.  A.,  SwHmy. 

Sanrcjr  of  ficptemiwr  •  and  10.  1«M, 

on  DAT  uron  oruwmo  kT  dibuok  KAffA. 

SCALC  or  rirr. 


.     JfoT«.-Th«nambtnJorjwiadlnt«.nH«>DU«r..r«  eiprM«i 

'**"V^":S-  »^  •*'^  eorm-iwa^  lo  •  rMdiM  of  0  4  fool. 
^  ^55  * ''"^ ••  ••"•'  •*  4  tiT-O foti  or  4ilk  4.S  fc«t  nbov*  imm 
DoMod  feftM  iadteM*  ban  above  Boaa  lew  valor. 
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^  PLATE  14 


MI88I8BIPPI   RIVER   COMMISSION. 
MAT  or 

FOOT  OF  ISLAND  21  CROSSING, 

lf«k  oMlar  dbMliM  of 
CAPTAIN   WM.   B.   LADUC» 

Otrpt  ^ MnftmiwB,  U.  8.  J.,  AhnMpv. 

9»n9f  «l  Scptaalwr  SO.  ItM, 

nrs  D4TS  iUTU  omio0iM  mr  dumb  Viif^j. 

•CALK  OP  Pcrr. 


Hon.— TIm  n 
is  iNt  rfbd  iadiealB  <..^_ 
rnbA  M.  B.  C.  f^».  wbiah  e 


Qai* Ml Uhm el nrvojr  wMMlMt  ert.O 


low  water  oa  tbo  OoHoawood 

KmdB  to  A  rudini  o(  0.*  foot. 
foM  or  1.0  lOTlAoTo  mMa 
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PLATE  15 


U.aLight 


MI88I88IPPI    RIVER  COMMISSION. 


FOOT  OF  ISLAND  21  CROSSING, 


CAPTAIN   WM.    B.   LAOUI. 

Cmpt^MHttmwn,  V.  8.  A,,  AMnaw. 
•airoy  of  Oelobv  30.  IMM. 
fOOB  DAT*  mVOn  OBOQUM  ST  ooo 

•calk  or  nrr. 


Kara.— TIm  wuiban  lor  wwrtlini  ud  eoatoora  art  •zprMnd 
te  iMlaad  iwUnto  dapIlM  bdow  bhui  Iov  watw  on  Om  Cotloii- 
«ood  Pbtat  M.  B.  C.  giV*.  vhkk  oomapowli  to  •  rMdii«  of  0.S  loot. 

0^»  a*  IfaM  of  aonwjr  waa  2.7  loat  or  2.S  foot  above  aoaa 


EDR   59      1 

Digitized  by  CjOOQIC 


Digitized  by  CjOOQ IC 


PLATE  16 


MI88IWIPPI   RIVCR  COMMISSION. 

FOOT  OF  ISLANcTai  CROSSING, 

lfa<>— 4tr  III  I  mil  << 
CAPTAM   WM.   a   LADUB. 

Omp$  ^  Mmftmmw,  U,  ».  A^  atattmf. 

•w««r  •«  »i   will  It.  1«M. 
«  0AT»  AWBB  ■■■»••■•  Mr  wtommM.  mtmmr  rtAm. 


■f.— Th>  — >—  tm  Willi  —4  wf  uw  w»  •maiwHi 
iaiwt— <li«i  I  d>n^  MavMM  lowmtr  •■  ttitCif 
vMirMMM.  m.C.f>t.whklniMHin«ilii>»i— <l^^»»lwt. 

OaftalliatarMmjr  «■•  M  iMt  or  t4  IM«  ibarvBaM 


•*•  »  <•*— a  w.  •■9^-wn* 
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PULTK  17 


USLigbt 


Mt88l88tPPI   mVCH  COMMISSION. 

FOOT  OF  ISLAND  21  CROSSING, 

aiada  •■4V  «NflllM  of 
CAPTAIN   WM.   B.   LAOUI. 

8«rref  of  D«c«Bib«r  •,  1904, 

«  OATI  ArrU  OOMIM  Bf  DOMB  MMr  TLA*. 


5on.— Tkc  Mabtn  for  ■wadtagi  ud  eoatimn  i 
la  iNt  HBd  iadksit  depths  briow  bmb  i««  watar  « 
vwdFslKt  X.  B.C.cafC  «Uak  canwpoMia  lo«  ranaiafi •€ 0.»Im(. 

Qi«»alltaM«rauv«]r  wmOJIoM  er0.4to«(  •hwraaMa 
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PLATE  18 


IPPI   RIVER  COMMMSKM. 

FOOT  OF  island' 21  CROSSINa 

CAPTAIN  WM.   B.   LAOUC» 
r  «l  PiBirtii  »» IflM, 

«  BATS  ARM  BMtlWPa  VT  BOMB  MUHir  FUlft. 


la  iNt  ud  JBdJoaN  iipitaa  balov  awa  i««  walar  «•  Um  OoiIm> 

vosdPplirt  M.  B.  Cfiit^  vkfMi  eom^wafte  to  •  tmOiag  of  QJImi. 

Qai*  St  ihM  «l  Mmgr  «M  «Lt  fool  or  OJ  liMt  iMlov  Mu 

lewvaur. 
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LZZCII  Lfljr 


U.S.Li!;l 


Pecan  i*l, 


PIJLT£  la 


MISSISSIPPI    niVER   COMMISSION. 

ftANDOM  SHOTOB  PECAN  POINT 
CROSSING, 

CAPTAIN    WM.    B.    LADUC. 

Oifp* «/  Jr^rtwn,  U.  B.  A.,  OHnavy. 
»irT«T  04  AagMl  f7.  ItM. 

>c«Lit  AP  Ptrr. 


■bns  tor  MsailiMi  Hsd  coBlom  m  ontMMd 
la  tmmd la<ln«to  dviite  balov  mu  Iov  vMUrMtteNtoB. 
Tmb^  M.  S.  0.  fi«^  Vrhkk  MrrMpowto  10  •  iMdl«ir  of  S.5  to«t. 
Qy  •■  tlHM  ol  flurrejr  »m  V^l  toM  or  »J  te«l  abov*  aan 

DaMad  arwa  iadi««to  ban  abo«a  aaaa  low  walar. 
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PLATE  20 


imeiaoippi  river  commission. 
RANDOM  SH0t"0R  PECAN  POINT 

cRossma 

Mmla  mm*m  JkmJOim  «l 
CAPTAIN  WM.   B.   LADUI. 
Ompt^MntHmmm.  V.  «.  A.,  , 

WK^t9f  Of  WipVMBwOf  4«   I 
4MS  »At  AWTWm  ■ 


«Hk|  M.  R.  0. 0if^  whtah  eommMi  to  a  i« 


'w  vMUrMttenltoB. 

iMdii««fajiMt. 


Uzzel}  Mg 


Pewii   Pi 


M  to.  •■4a>O-l<tH0«MMEm   W«<i«<^.T&H    J   c 
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PLATE  21 


IP^I   mvpn  0QMMI88I0N. 

RANDOM  SHOToi  PECAN  POINT 
CROSSING,^ 

CW»»^Kpft,wn.  IT.  «.  A.  AM^. 
Mi^-  .-.—  -^'^^  •*  "'UMlin  IT.  MM. 


Pecw  Pt, 
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PLATX  %% 


l^n   RIVKfl  OCNMIIMION. 


RANDOM  SHOT  OR  PECAN  POINT 
CROSSINa 


OAPTAIN   WM.   ■.   LADUB. 

Ompa^anf^mm,  U.  M.  A.,  Smm 
■■my  9t  Omfcii  ii,  ifoi. 


UsadlLdg 
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PJLATX  ft 


Miesiasippi  mviEPi  commission. 

RANDOM  8HOt"oR  PECAN  POINT 
CROSSING.^ 

CAPTAIN   WM.    B.   LADUB. 

rsr. 


Pceao 


J)l-U.S.Iighi 


U.S.Li#' 
UszeTl  Ldff  ■ 


*--'"W»»^*«,  wi«Mw^>9a  t  e 
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PLATE  24 


MIMI88IPPI   lUVEPI  OOMMiaSlON. 

RANDOM  8HOt"oR  PECAN  POINT 
CROSSING,^ 

•m  oi4T  Avn»  MMMBW  ar  auo  — 


^Xata.-1lM 


i=tl^S.Light 
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PLATE  25 


MI88I88IPPI    RIVER   COMMISSION. 

MAFOr 

DENSFORDS  CROSSINa 


OAPTAIN    WM.    ■.    LADUC. 

Corf  «f  K9$tnmt.  U.  8.  A.,  A—Hiy. 
•anwf  ii  StplMbOT  ».  19M. 


diaiiaad«oal<NU«u«  wMmtmtd 
■MM  low  water  oa  tk*  nlMS. 

•  "■■■•  •■•  a^  %<•  ■^■i  wami  ovmripOMW  lO  ■  fMOlH^  Oi  &«  ImL 

Gi«*atthB»«fMiv«r  «M7j»lMtorfJlMtabof«aM«a 
lavvaHr. 

Dott»d  unm  toJIeli  bM««boT>  la—  low  water. 


lalMlaadiadieatoMhaL 

Itea^^  R.  C.  fit*,  wUdi  aorite^Mds  to  •  rMdIiW  of  &«  iMt 
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PLATE  26 


li^7-*^^'^^^* 


MISSISSIPPI   RIVER   COMMISSION. 

DENSFORDs'^CROSSINa 


CAPTAIN   WM.    ■.   LADUB, 
Otiyt  tfMa0mm9^  V.  B.  A.,  #Wiil«|. 
twv  of  Oetobv  M.  1«M. 
■  BAT  Anm  B 


^  _  .adiaaiaMl  flOMiMn  sn  MUMTMNd 

ta  IMI  M«  tediMi*  dMtta  Mov  mm  hnr  water  «■  UMTUtea. 

Oi««MtlaM«fMi*«7  «MSJlMlorOJIoolabof«iMU 
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PLATE  t7 


DCNSFORDS  CROSSINa 


CAPTAIN   WM.   ■.    LADUB, 

C$rft^E9ttHtm,  U.  §.  A.,  fccyHwy. 
tofMj  of  DtMMbvr  4(  UMi 

•oAkC  or  rccT. 


tai  iMiMrfla^kM*  dafttMl 

qyni—olwrriy  wMtJifcrt 
IMManMiiriiHii 


MdooatMnan  «aMMMd 
hm  wttm  on  tko  FWIm, 
loaiMdiM|ofl.«fa«l. 
•r  1.0  fool  bdov  mm 


WUMMOfOB  0  £ 
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PLATE  S8 


Mmmi^w  wviw  oommimion. 
DCNSFORDS^CROSSINa 

IMa  uteJbMllM  ol 
CAPTAIN   WM.   m.   LAOUB. 
Om^^M^Hiim,  V.  A  A,,  trnmrnf. 
f  •!  PiriBtir  U.  ItM. 

I  n  I 


ia  Uti  Mi  latfiii  4m<U  Ufc 


M.  B-Cpi*. wBifc  I ■!■•■  toft  I II  llM<ltJlwt. 

i|tallte*«fMiv«r  WM tJ IM «v IJ iMlMav mm 
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PLATS  %9 


Hi»8Si8SiPP^   mvtn  COMMISSION. 
iii,r  UP 

CORONA.  CROSSING 

OAPTAIN   WM.   Iw   LAOUt. 

•war  al  A^MI  M,  ISM, 
— IMS  aaaDaiM  bt  bsmcb  sarj. 
•CAkC  ^r  fxwf 


XOTm.— Th«  iirtii 

<kfi  « liaa  el  Mrvajr 

!•*  wa5r. 


lifw  walar  ob  Ik*  wSSm 


.  to  •  rndten  ol  S^  iMt. 

•mi  arf^  ImTMov  mm 
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PLATE  30 


MI55ISSIPP4    RiVEH    C0MM4SSIDN. 

(^      corona"  CROSSING. 

^  M»d»  jukUi  -Sirwlkift  ai 

OAFTAIM    WM,    B.    LADUC, 

BBVT^y  of  ooplMiuor  7,  ivMt 
OAT*  AJTW  MUOmm  ■■■IHIIW  SSTJ. 

•oALi  or  nrr. 


Itofs.— Th«  —tifi  tor  naadiagi  aad  eoaloan  •!•  nprmmd 
ialMlMdliidlMM  d8f*«b*iawaMBk>«witorM  Hm  FttlMn. 
TMa..M.  E.C.fM».«tacli«orfMM»datoarMdi^olS.»lMl. 

OmvattloMofMrT^  «M CO iMt  or t.»  ImC  abert  mu 
k>«  water. 


DsNMranMtadteBto 
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PLATE  81 


MkSS«&81PPt    RIVER    COMMfSSIOW. 

CORONA  CROSSING, 

CAPTAIN    WM.    a.    LADUC, 
drpt  wt  #fefluin,  r  g  A..  4 
ft^m^  of  BcplcBb*r  17, 

•CAU  or  rccT. 


.       -  WWW  lipiMMJ 

Id  ladlMM  dMilw  iMlov  MM  km  wMr  «■  Um  Mim. 
.  E.C.tii«.«UekoonMMadilearMdi^olS«fMt. 
»«tlM oC nnrn  vMtilMl  or  1.7  ImI  •)>•«•  mm 
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PLATE  as 


MISSISSIPPI    RIVER    COMMISSION 

CORONA  CROSSING. 


OAFTAIN   WM.    %.   LADUE. 

Swvtr  ol  (Mobw  IS,  IM4, 
M  OAT*  Arm  DUS«I««  BT  DnD«C  WULMT. 

■MLB  or  nrr. 


Von.— Tht  — tifi  tor  MaBdiBp  and  cMtoon  •>•  •spfwnd 

telMtM4lBdlMtodHllNlMlOWMMl«W«MVM   Hm   RHm. 

Tna^M.  E.  C.  gif*.  whlck  McrMMMida  to  •  rMdlan  ol  S.I  iMt. 


dM»atttaM«(BrTqr  wm  4  J  tool  or  0  J  foot  abovo  ■ 
OrtM  MMO  iDdlMto  b««  abv 
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PLATE  88 


MrSSlSSlPPi    flIVER    COMMISSION. 


CORONA  CROSSING, 

Mad*  udw  dinetfea  d         ^ 


CAPTAIN   WM.   m.    LADUt. 

n  SAT  AfTCK  MHOMM  KT  »MMB  SMM. 

•CMK  ^r  rirr. 


9on.—Thm  aumbtn  tot 
te  iMlMiladleila^dMlktbi 


leoalannan  ■■■!—■< 
r  ««tor  OB  UmAHm. 


Ii  eoffVMMwdi  to  •  randlar  •«  14  tot. 
r  wmA.7  iMt  or  2.2  lii«l  abor*  maa 

Doltod  anM  IbiMbIi  ban  abova  oMaa  low  «ator. 
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PIATE84 


CluU0 


S-Iight 


PRESIDENTS  ISLAND  CROSSING, 


CAPTAIN   WM.    Iw    LADUt. 

9nm7  of  SsfiOTilMr  I,  ifM. 

•OALC  w  rgrr. 


'»«»■■— Th«  MMbm  for  wmndl^i  aad  •oBtoan  an  tapwid 

M.  B.C.gif«,whlek«or*Mp«adaleaMadliwof«.9foot. 

OagaatteooCMrT«7  wm  7  J  |M»  or  M  iMt  aboro  Maa 

Dottail  ATOM  iadieala  ban  aiieva  acaa  low  watar. 
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S.Ligbt 


-     .jaadeMletnaN  MOiMMd 

te  iMt  Md  ladierti  dsplte  tolov  aMa  k>«  wmIot  oa  lh«  ItaivUi 
M.  K.C.|«ti,wUeh«mipiBditAftrMdlMtotMlMI. 
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PLATE  83 


WtSStSSlPPi    RIVER    COMMISSION. 


CORONA  CROSSINGp 

Mad*  aate  difMttoa  of 


CAPTAIN   WM.   ■.   LAOUI. 

Cmpa^Mhf^umt,  V.  g.  A.,  Mmrm 
9mnmf  •«  >«vwib«r  S.  19M, 
on  MT  Avm  ■ 


K«M.— TiM  ■MfcMi  for  M«adiafi«ad  floatoon  an  iiniiimi 
iBlMl  wdtadhMt^dMOa  bdow  nM  low  v«w  oa  MmF^Mm. 
^^""aJL  *-C-fg.wVfali  nmiwfihio*  wdlflMfort. 

QyHitcfwwwy  w».7lwtor»^lin>aboT>— ■ 

"^-"^  iTTiff  laiWiiii  iMii  ill  II 1 1  II  1 1    1  I 


"«•  •  mmm  em,  wwwim 
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CkuU 


^S.Ltgbt 


PRESIDENTS  ISLAND  CROSSING, 


CAPTAIN   WM.    B,   LAOUE. 

On^  ^  JtartaMn.  V.  8.  A.,  Amavy. 

taiT«7  VI  S^ilcmbar  1,  UM. 

OaX  DAT  J 


Kora.— Tbc  mmbvn 

ia  iMlMdladiaM  4«rUw  Me*  Mui  few  «alM> on 

M.  B. C.gig*.  wkkh  iwiroip>«ili  lea  MMUifi  of «.» foot 

0«|«atttMo(MrT«7  wm  7^  hot  or  64  fcec  abev*  i 
fewwMw. 

Dottod  ar«M  indicate  bam  abefn  aMaa  low  walar. 


M  tf9.  *<«n«  tr«<iiMkLn«l«.  « 
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'.S.Ught 


B.C.tif.whlcfcMiiMpwfct>>wdlMtoltLfiMI. 
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IMM  anH  iailMi*  hM  abuM  BMilnr  wiMr 


•  ■  MMBM  oa  PM^e^jn 
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PLATE  37 


i>  lis. l.isht 


Mt88l8&I^P»    mv^   0CMIME8SIQN. 

PRESIDENTS  ISLAND  CROSSINa 

CAPTAIN    WM.    B.    LADUC. 

Ow|M«.r  Mm^Mmnm,  V.  A\  ,1.,  Av^»T^ 
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PI^VTE  37 


^.i|  <i>.l.ijrlit 


MISSISSIPPI    RiVEfl   QOtt MISSION. 

PRESIDENTS  ISLAND  CROSSI 

Hb^  nndvf  diTvrtloD  ot 
CAPTAIN    WM.    0,    LADOE. 

C?«^  ^r  Km^imtin,  V,  ft,  A. 
TVO  OATS  ArT«>  DBIDOWd  VT  SUI 


h  iMt  and  iadfci^  dsplhi  kn  _ .    .._ 

M.  m.  Cam*.  vhlA  rniiMfcl*!  n   W  ji  at  HP iHl. 
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PLATE  38 


PRESIDENTS  ISLAND  CROSSING, 

lt^«  udn  dlnetfaa  at 

OArTAm  Mim.  m.  laoui, 

Cmrt ^  Wmtltmm.  T.  M.  4,  Bm^mf. 

^mrrmr  of  IMotwr  27,  L«H« 

nvm  ein  ajftu  BfeBDMnp  at  »«»«■  t*r*. 


IB  flMlMrf  lB«Mto  *plto  UtoviMI  IMT  «lrt«  «■  *•  ME^piS 

M .  ft.  C.  fM.  vkhk  Mmapoiid*  !•  •  nailM  af  A t  tool. 
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PLATE  8» 


S.IJ|^t 


tafMCMlMteiM  dipttaMsw 

M.  B.C.gnf.wlitoli ifiiihtoawdiylMiwt. 

Oynii— olwrwy  «m  4  J  Ami  orM  IHI  abav*  ■ 

D«M  aNM  lndiMM  tan  abOT*  awB  tow  wMw. 


»   •  •Man  eS    MBTO-UTMMI 
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PLATE  40 


l[J.S.Iifl^t 


PRESIDENTS  ISLAND  CROSSlNa 


OAfTAIN   WM.   B.   LADUI, 
Owy* ^Bifii w.  tr.M.A.,r 
r  <l  P>wbir  •.  1 


•oAis  w  rtrr. 


Wow.— Tlw— irtw»loraw<W«tiMdao«tpOTM>  imwiJ 

M .  To.  til*.  vUdi  Mnwpoa*  to  •  iMdii«  «l  0.f  lo«i. 

Oat*  tt  tfaM  «l  Hr««f  «M  l.f  IMI  or  IjO  foot  abavf  MM 

Piitod  aw  !■  Mil  fcm  ■>>»>■— aiwfwtor. 
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PLATE  41 


X.S.Li|cht 


Mmmm\pm  nivEn  oom mission. 
FLEECESCROSSING, 

Mai*  OBdw  dlnedM  of 
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Appendix  2. 

Report  op  Capt.  E.  W.  Van  C.  Lucas,  Cobps  of  Engineers,  on  Operations  is 
THE  First  and  Second  Districts. 

United  States  Engineer  Office, 

Memphis,  Tenn,,  June  1,  1905, 
Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
first  and  second  districts,  Mississippi  River  improvement,  for  the  year  ending 
May  31,  1905. 

^The  first  district  extends  from  Cairo,  111.,  to  the  foot  of  Island  No.  40.  a 
distance  of  220  miles.  Operations  in  this  district  include  bank  revetment  work 
at  Columbus  and  Hickman,  Ky.,  and  at  New  Madrid  and  Caruthersville,  Mo.; 
systematic  Improvement  of  Plum  Point  reach,  Tennessee  and  Arkansas;  abat- 
tis  dike  work;  upper  St  Francis  and  Reelfoot  levee  districts,  and  lower  St 
Francis  levee  district  to  the  one  hundred  and  thirty-ninth  mllepost 

The  second  district  extends  from  the  foot  of  Island  40  to  the  mouth  of  White 
River  (393  R.),  a  distance  of  173  miles,  excepting  on  the  left  bank,  where  it 
ends  at  the  Coahoma-Bolivar  County  line  (365  L.).  Operations  in  this  district 
include  bank  revetment  work  at  Memphis,  Tenn.,  and  Hopefield  Bend  and 
Helena,  Ark. ;  the  improvement  of  Wolf  River,  Tennessee ;  the  White  River  and 
upper  Yazoo  levee  districts,  and  the  lower  part  of  the  lower  St  Francis  levee 
district 

PART  I.— CHANNEL  WORK. 
FIRST   DISTRICT    ( CAIRO  TO  FOOT   OF  ISLAND  40,   220   MILES). 

OolumbuB,  Ky.  (21  L.). — (For  description  and  previous  history,  see  p.  3580. 
Report  of  Chief  of  Engineers,  1891.)  Special  appropriation.  This  work  (see 
map  No.  1,  herewith)  consists  of  a  series  of  five  spur  dikes  protecting  about 
2,200  feet  of  bank  in  front  of  the  town.  No  work  hag  been  done  since  1890. 
and  the  present  conditions  are  fairly  good  and  as  stated  in  the  last  annual 
report 

Hickman,  Ky.  {36  L.) — For  description  and  previous  history,  see  Reports  of 
Chief  of  Engineers,  1890,  p.  3197;  1895,  p.  3756;  1902,  Supplement  p.  01.) 
Special  appropriation.  This  revetment  (see  map  No.  2,  herewith)  was  placed 
In  1889,  1892,  and  18J)4,  and  Includes  1,450  feet  of  effective  revetment  of  whicli 
800  feet  is  old  style  woven  mattress  and  650  feet,  fascine  mattress.  The  work 
is  in  satisfactory  condition. 

New  Madrid,  Mo.  (71  R.). — (For  description  and  previous  history,  see  Re- 
ports of  Chief  of  Engineers,  1894,  p.  2850 ;  1895,  p.  3757 ;  1897,  p.  3696 ;  18i)9,  p. 
3504;  1900,  p.  4784.)  Si^ecial  appropriation.  This  work  (see  map  No.  3,  here- 
with) consists  of  4,450  feet  of  effective  revetment,  all  of  fascine  mattress,  and 
is  generally  In  good  condition,  excepting  at  a  few  places  near  the  low-water  line, 
where  the  brush  is  somewhat  decayed.  This  will  be  repaired  whenever  the 
stage  of  water  is  sufficiently  low. 

The  channel  crossing  just  alx)ve  the  town,  mentioned  In  last  annual  report 
appears  to  be  working  downstream,  and  the  extension  upstream  may  not  be 
necessary,  although  still  a  possibility. 

Caruthersville,  Mo.  {110  R.). — (For  description  and  previous  history,  see 
Reports  of  Chief  of  Engineers,  1899,  p.  3504 ;  1900,  p.  4384,  and  1903,  Supplement 
p.  169.)  Special  appropriation.  This  work  (see  map  No.  4,  herewith)  consists 
of  one  dike  and  about  2,300  feet  of  effective  revetment,  all  of  fascine  mattress. 
This  revetment  Is  In  good  condition,  and  the  bank  immediately  above  and  below 
has  continued  as  stated  in  the  last  annual  report 

PLUM   POINT  REACH    (147  TO   186   MILES   BELOW   CAIRO.) 

[See  map  No.  5,  lierewlth.] 

The  works  of  Improvement  in  this  reach  extend  from  above  Daniels  Point  to 
near  Craighead  Point,  Arkansas,  a  distance  of  about  20  miles  (151-171).  These 
operations  were  begun  in  1882  and  have  been  fully  described  In  subsequent  re- 
I)orts.  In  general  terms,  the  work  done  has  been  the  closure  of  Osceola  and 
Bullerton  chutes  by  pile  dikes,  the  partial  closure  of  Gold  Dust  Chute  by  pH^ 
«M  ii  brush-and-stone  dam,  the  contraction  of  the  low-water  channel  by 
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dikes  at  Asbport  bar,  Elmot  bar,  and  Plum  Point ;  the  revetment  of  caving  • 
banks  above  Daniels  Point,  throughout  Ashport  and  Fletchers  bends,  along  a 
IMirt  of  the  fronts  of  Osceola  and  Bullerton  bars,  at  Plum  Point  and  near  Craig- 
head Point ;  and  the  construction  of  levees  along  both  banks  of  the  river. 
Details  of  work  are  as  follows : 

Daniels  Point,  Arkansas  (152  R,). — (For  description  and  previous  history  see 
Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  170.)  (See  map  No.  6^ 
hereMvith.)  Until  recently  this  revetment  extended  about  8,800  feet  upstream 
from  Daniels  Point  but  during  the  past  two  years  the  lower  4,(X)0  feet  has 
been  practically  destroyed,  only  a  few  detached  pieces  of  revetment  remaining. 
During  the  past  year  minor  work,  at  a  cost  of  $575.55,  was  done  at  this  place. 
(For  details  see  report  of  Assistant  Engineer  A.  J.  Nolty,  Appendix  2  A, 
herewith. ) 

At  present  the  effective  continuous  revetment  is  5,600  feet  long,  of  which  the 
upper  4,8(X)  feet  is  of  fascine  mattresses  and  the  lower  SOO  feet  of  dikes  and 
small  fascine  mattresses  combined.  About  2,000  feet  below  are  some  small 
detached  fascine  mattresses. 

The  caving  below  the  upper  work  appears  to  have  ceased,  and  there  is  no 
apparent  necessity  for  replacing  it  No  operations  are  contemplated  for  the 
coming  season. 

Ashport  Bend,  Tennessee  {155  L.). — (For  description  and  previous  history 
see  Reports  of  Chief  of  Engineers,  1900,  p.  4785;  1903,  Supplement,  p.  170.) 
This  bend  (see  map  No.  7,  herewith)  has  a  continuous  revetment  about  16,450 
feet  long,  of  which  about  7,5(X)  feet  at  the  lower  end  is  of  fascine  mattresses 
and  the  remainder  of  woven  mattresses.    It  is  all  in  effective  condition. 

No  work  was  necessary  during  the  past  season.  The  willows  planted  the 
previous  season  have  not  yet  grown  sufficiently  to  indicate  their  value. 

Fletchers  Bend,  Arkansas  {158-161  R,). — (For  description  and  previous  his- 
tory see  Reports  of  Chief  of  Engineers,  1900,  p.  4786 ;  1903,  Supplement,  p.  170 ; 
1904,  Supplement,  p.  134.)  This  revetment  (see  map  No.  8,  herewith)  had  an 
effective  length  of  14,900  feet  at  the  beginning  of  the  year,  of  which  7,550  feet 
consisted  of  groynes,  dikes,  and  woven  mattresses  and  7,400  feet  of  fascine  mat- 
tresses. During  the  past  year  the  gap  below  the  1903  work  was  closed  with 
2,300  feet  of  fascine  mattress  work,  and.  In  addition,  the  lower  part  of  the  1891 
woven  mattress  was  reinforced  with  fascine  mattress  for  a  distance  of  662 
feet  The  present  effective  length  of  this  revetment  is  17,132  feet,  of  which 
10,294  feet  are  of  fascine  mattress  and  the  remainder  of  the  old  woven-mattress 
type. 

The  supply  of  stone  for  this  work  was  purchased  in  open  market  before  the 
beginning  of  the  working  season,  from  quarries  In  the  Ohio  and  Upper  Missis- 
sippi rivers,  and  towed  to  Fletchers  Bend  with  Government  plant  This  method 
was  found  to  be  economical.  Insured  a  certain  supply,  and  was  generally  satis- 
factory. It  should,  however,  be  commenced  as  soon  as  possible  after  the  subsi- 
dence of  the  spring  rise,  in  order  to  insure  at  each  locality  an  ample  supply 
before  the  working  season  begins. 

No  difficulty  was  experienced  In  obtaining  labor  and  the  year's  work  was  gen- 
erally satisfactory.  (For  details  see  report  of  Assistant  Engineer  A.  J.  Nolty, 
Appendix  2  A,  herewith.) 

Middle  and  Lower  Osceola  har  {163  R.). — (For  description  and  previous  his- 
tory see  Reports  of  Chief  of  Engineers,  1896,  p.  3600 ;  1903,  Supplement  p.  170 ; 
and  1904,  Supplement  p.  134.)  This  revetment  (see  map  No.  9,  herewith)  has 
a  present  effective  length  of  about  4,300  feet,  of  which  all  but  300  feet  at  the 
head  Is  of  woven  mattress.  Its  condition  is  about  as  stated  in  last  annual  report, 
the  channel  having  divided  Just  above  the  head  of  this  revetment  and  the 
current  attack  having  materially  lessened. 

No  work  was  done  here  during  the  past  year,  and  none  is  contemplated  for 
the  coming  season. 

Lower  Osceola,  and  Bullerton  bars,  Arkansas  {165-168  B.). — ^The  revetment 
at  this  place  (see  map  No.  10  herewith),  14,300  feet  long,  is  all  effective  and 
consists  of  1,400  feet  of  woven  mattress  revetment,  and  11,2(X)  feet  of  fascine 
mattress  revetment.  The  fascine  mattress  In  this  revetment  is  notable  as  being 
the  first  extensive  fascine  work  done  on  the  Mississippi  River.  It  was  placed 
in  1893-94,  is  in  excellent  condition,  and  until  this  last  year  had  cost  nothing  for 
maintenance  or  repairs. 

During  the  past  year  repair  work,  at  a  cost  of  $484.45,  was  done  at  this  locality, 
and  consisted  of  repairing  a  small  section  of  bank  above  from  which  the  stone 
had  been  cut  away,  probably  during  the  run  of  ice  during  the  previous  winter. 
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•  Abattis  dikes.So  allotment  was  made  for  the  coDBtniction  of  abattto  dikes 
during  the  past  season,  but  all  dilies  in  place  at  tbe  beginning  of  tiie  year  bave 
continued  to  accumulate  deposit  In  my  Judgment,  the  experience  with  this  type 
of  dike  has  indicated  its  marked  value  when  properly  placed,  and  I  think  it 
could  be  most  advantageously  used  at  various  places  whenever  funds  are  avail- 
able. This  is  notably  the  case  in  Gold  Dust  Chute,  which,  during  the  past  few 
years,  has  been  gradually  enlarging. 

• 

SECOND  DISTRICT    (FOOT  OF  ISLAND  40  TO  WHITE  RIVER,  173  MILES). 

Hopefteld  Bend,  Arkansas  {227-230  R.), — (For  description  and  previous  his- 
tory see  Reports  of  Chief  of  Engineers,  1900,  p.  4787 ;  1903,  Supplement,  p.  172 ; 
1904,  Supplement,  p.  135.)  The  revetment  at  this  place  (see  maps  Nos.  11  and  13 
herewith),  originally  extending  a  distance  of  16,600  feet  from  Mound  City  Chute 
to  Hopefleld  Point,  is  essential  to  the  maintenance  of  deep  water  in  Memphis 
Harbor.  From  station  0  upstream  to  Mound  City  Chute,  a  distance  of  6,300 
feet,  the  original  revetment  was  of  light  woven  mattresses  built  in  1883-1885,- 
and  has  l)een  destroyed  and  replace<l  during  the  last  two  working  seasons  with 
new  fascine  mattress  revetment  from  station  0  to  station  39  W,  and  it  is  hoped 
that  further  extension  upstream  will  be  unnecessary.  From  station  0  down- 
stream, a  distance  of  4,000  feet,  the  revetment  was  of  diagonal  woven  mattressen 
built  between  1887  and  1892,  a  great  part  of  which  has  been  reenforced  or 
replaced  with  fascine  mattress  work.  Below  this  the  revetment  consists  of 
6,300  feet  of  fascine  mattresses,  which,  when  the  bank  was  last  exposed,  was  in 
good  condition. 

Work  during  the  past  year  was  carried  on  with  an  allotment  of  $120,000  from 
the  appropriation  of  June  13.  1904,  and  consisted  of  al)out  1,600  feet  of  new 
fascine  mattress  revetment,  closing  the  gap  immediately  above  station  0,  and  in 
addition  about  2.300  feet  of  reenforcing  mattress  along  the  weakest  parts  of  the 
4,000  feet  of  woven  mattress  immediately  below  station  0.  In  addition,  there 
were  placed  KJ  connecting  mats,  made  ne<?es8ary  by  the  irregular  shape  of  the 
bank.  The  season's  project  contemplated  the  complete  reenforcement  from  stji- 
tion  0  to  station  40  E,  but  on  account  of  the  breaking  up  of  much  of  the  old 
revetment  immediately  below  station  0  much  repaving  was  necessary,  and  the 
allotment  was  insufficient  to  complete  the  reenforcing  work,  a  gap  of  about  1,000 
feet  being  left  between  stations  19  E  and  29  E,  which  should  l>e  reenforced 
during  the  coming  season.  The  present  effective  revetment  is  about  14^^  feet 
long,  all  in  good  condition  excepting  the  1,000  feet  between  stations  19  E  and  29  £. 
above  noted.  Between  stations  0  and  30  W  the  bank  paving  should  be  carried 
to  the  top  of  the  bank  as  soon  as  funds  will  permit. 

The  work  of  the  season  was  carried  on  without  special  incident,  excepting 
that  on  account  of  the  shortage  of  lal)or  the  deliveries  of  brush  were  not  as 
rapid  as  desirable.  Stone  deliveries  were  also  much  delayed  because  the  con- 
tractor could  not  get  his  barges  away  from  the  quarry  on  account  of  the  unusu- 
ally low  stage  of  the  Ohio  River.  Some  emergency  purchases  of  stone  were  made 
and  the  excess  cost  charged  to  the  contractor. 

These  delays  in  the  delivery  of  brush  and  stone  retarded  the  completion  of 
work  until  late  in  the  season,  and  operations  had  to  be  susi)ended  between 
January  15  and  20  and  between  January  25  and  February  20  on  account  of 
heavy  runs  of  Ice.  (For  further  details  see  report  of  Assistant  Engineer  W.  M. 
Rees,  Api)endix  2  B,  herewith.) 

Wolf  River,  Tennessee  {230  L.). — (For  description  and  previous  history  see 
Reports  of  Chief  of  Engineers,  1893.  p.  2136 ;  1805,  p.  1703 ;  1902,  Supplement, 
p.  93;  1903,  Supplement,  p.  172;  1904,  Supplement,  p.  136.)  Special  appropria- 
tion. The  object  of  this  improvement  is  the  maintenance  by  dredging  of  the 
navigable  channel  to  the  county  bridge  2^  miles  above  the  river  mouth,  tlie 
work  being  done  with  Government  plant  and  hired  labor. 

Work  done  during  the  year  was  carried  on  under  an  allotment  of  $8,000  from 
the  emergency  river  and  harbor  act  of  April  28,  1904.  Oiierations  were  carried 
on  between  August  18  and  December  31,  and  resulted  in  the  removal  of  47.440 
cubic  yards  of  earth,  at  a  cost  of  11.15  cents  iier  cubic  yard;  340  cubic  yards  of 
rock,  at  $1.06  per  cubic  yard ;  and  1(56  obstructions,  at  $2.95. 

After  the  completion  of  the  season's  work  there  remained  a  sufficient  balance 
available  for  completely  repairing  the  plant  belonging  to  this  work.  (For 
further  details  see  report  of  Assistant  Engineer  W.  M.  Rees,  Appendix  2  B, 
herewith.) 
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The  nsnal  dredging  operations  will  be  carried  on  during  the  coming  season. 

Memphis  Harbor,  Tennessee  {2S0-2S2  L.). — (For  description  and  previous 
history  see  reports  of  the  Mississippi  River  Commission  since  1882).  The  work 
at  this  place  (see  maps  Nos.  13  and  14  herewith)  is  the  protection  of  between 
2  and  3  miles  of  the  city  front,  A  total  of  14,800  feet  of  protection  work  has 
been  constructed,  of  which  the  upper  part  is  now  covered  by  a  sand  bar.  This 
silted  up  revetment  is  of  woveii  mattresses  and  would  probably  be  destroyed 
if  subjected  to  current  atta<4:.  The  present  effective  revetment  is  9,900  feet  In 
length,  and  includes  4,100  feet  of  woven  mattress  revetment,  2,100  feet  of  dike 
work,  and  3,700  feet  of  fascine  mattress  work.  The  sand  bar  covering  the  upper 
part  of  the  city  front  has.  during  the  last  two  years,  increased  in  height  an 
average  of  about  2.6  feet  between  the  10  and  29  foot  stages.  The  area  of  the 
bar  has  decreased  in  the  past  two  years,  due  to  caving  at  the  lower  end,  which 
has  ceased,  and  a  tendency  to  increase  in  area  at  the  upper  end  is  apparent 

The  condition  of  the  revetment  work  is  generally  good.  No  work  was  neces- 
sary during  the  past  year  and  none  is  contemplated  for  the  coming  season. 

Helena,  Ark.  (306  B.). — (For  description  and  previous  history  see  Reports  of 
Chief  of  Engineers,  1800.  p.  3212;  1»)7.  p.  3701;  1899,  p.  3508;  1900,  p.  4789; 
1903,  Supplement  p.  173 ;  1904,  Supplement,  p.  136. )  Special  appropriation. 
The  work  at  this  place  (see  maps  Nos.  16  and  17  herewith)  consists  of  4,900  feet 
of  bank  revetment  of  which  1,400  feet  Is  dike  work,  500  feet  woven  mattress 
worli,  and  3,050  feet  fascine  mattress  work.  Where  mattresses  have  been  used 
the  revetment  work  is  generally  in  good  condition,  but  along  the  bank  protected 
by  dikes  sloughing  has  taken  place  to  a  serious  extent 

Some  further  sloughing  has  occurred  back  of  both  dike  and  mattress  revet- 
ment work,  but  the  levee  is  still  Intact  The  result  of  examinations  made  during 
the  last  year  indicates  that  the  trouble  is  caused  by  a  stratum  of  quicksand  so 
far  below^  the  surface  that  it  can  not  be  Intercepted  or  held  in  position.  In  all 
probability  the  sloughing  will  continue  until  the  levee  is  involved,  and  to  meet 
Kuch  an  emergency  there  was  constructed  during  the  past  year  a  cross  levee 
below  the  involved  bank  connecting  the  main  White  River  levee  with  the  high 
ground  west  of  the  river.  The  local  board  at  Helena  contemplates  a  similar 
cross  levee  Just  above  the  sloughing  bank,  and  the  owners  of  the  land  behind  the 
threatened  levee  prefer  to  take  their  chances  of  maintaining  the  old  levee  rather 
than  give  up  the  valuable  land  which  would  be  necessary  for  the  construction- 
of  a  loop. 

No  revetment  work  was  done  here  during  the  past  year  and  none  is  contem- 
plated for  the  coming  season,  although  there  is  an  available  balance  of  about 
$10,000  to  the  credit  of  this  work. 

PLANT. 

During  the  year  repair  work  on  plant  was  continued  with  the  unexpended 
balance  from  the  previous  year,  an  allotment  from  the  appropriation  of  April 
28,  1904,  and  the  proceeds  from  sales  of  condemned  proi)erty. 

No  new  work  was  done,  the  principal  work  aside  from  the  care  and  mainte- 
nance of  plant  being  the  continuation  of  reconstruction  of  deteriorated  plant 
which  had  been  in  progress  during  the  two  previous  years,  seven  barges  having 
l)een  rebuilt  during  the  season.  During  the  year  three  barges  were  cut  down 
by  floating  ice  and  lost,  and  four  barges  were  condemned  as  unserviceable,  and 
there  remain  five  unserviceable  barges  awaiting  condemnation. 

After  the  completion  of  repair  and  reconstruction  work  there  was  sufficient 
plant  on  hand  for  the  two  construction  parties  placed  in  the  field  last  fall,  with 
the  exception  of  a  deficiency  in  barges,  which  was  partially  made  up  by  the  loan 
of  four  barges  from  the  third  district. 

The  small  propeller  steamer  Unique  purchased  last  year  has  rendered  effective 
service  and  is  of  material  vaiue  for  Inspection  and  survey  work.  It  has  been 
found  generally  satisfactory  with  the  exception  of  the  engine,  which  is,  perhaps, 
too  light  for  the  200  horsepower  developed. 

With  the  allotment  of  |50,000  from  the  appropriation  of  March  3,  1905,  there 
will  be  constructed  a  derrick  boat  for  handling  stone  between  bank  and  barges, 
three  material  barges,  and  two  mattress  barges,  and  the  balance  of  the  allotment 
will  be  utilized  in  general  repair  work  and  the  care  of  plant  during  the  ensuing 
year.  (For  further  details  see  report  of  Assistant  Engineer  A.  J.  Nolty,  Appen- 
dix 2  C  herewith.) 
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STONE. 

For  revetment  work  in  the  first  and  second  districts  stone  is  purchased  from 
allotments  to  the  various  worlcs,  there  l)eing  no  separate  stone  allotment  as  iu 
the  third  district.  As  for  years  past  the  amount  of  work  needed  at  the  various 
revetments  has  been  far  in  excess  of  that  possible  with  available  funds,  each 
working  season  has  found  the  allotments  for  channel  work  nearly  exhausted, 
and  it  has,  in  consequence,  been  impossible  to  provide  in  advance  of  the  working 
season  an  adequate  supply  of  stone.  This  has  resulted  in  delayed  deliveries 
and  consequent  increased  cost. 

I  strongly  recommend  that  in  future  there  be  allotted  for  the  first  and  second 
districts  an  amount  for  stone  sufficient  to  insure  a  full  supply  for  the  operations 
of  the  next  year. 

GENERAL  REMARKS  ON  CHANNEL  WORK. 

For  the  first  time  in  several  years  the  reconstruction  work  with  fascine  mat- 
tresses in  ttie  first  and  second  districts  has  progressed  faster  than  the  old 
woven  mattresses  luive  been  destroyed,  and  both  at  Fletchers  Bend  and  Hope- 
field  Bend  the  gaps  in  the  revetment  have  been  closed  and  considerable  reen- 
forcement  work  over  the  old  woven  mattresses  has  been  placed.  With  the  allot- 
ments for  the  next  fiscal  year  it  should  be  possible  to  place  the  Hopefleld  Bend 
revetment  in  thoroughly  good  condition  and  materially  Improve  Fletchers  Bend 
revetment 

My  experience  of  three  seasons  In  the  first,  second,  and  third  districts  has 
strongly  impressed  me  with  the  value  of  the  form  of  close-pitched  hand-laid 
paving  underlaid  with  spalls,  in  use  in  the  first  and  second  districts,  which,  in 
my  Judgment,  is  superior  to  any  form  of  bank  paving  used  on  work  under  the 
Commission.  Repairs  to  bank  paving  of  this  description  are  of  rare  occurrence, 
and  usually  necessary  only  when  paving  has  been  injured  by  floating  ice. 

PART   II.— LEVEE   WORK. 

Upper  8t,  Francis  levee  district  {0-10  R.), — (For  description  and  previous 
history  see  Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  74 ;  1904,  Supple- 
ment, p.  140.)  (See  map  No.  21  herewith.)  This  district  properly  b^lns  at 
.Ck>mmerce,  Mo.,  but  only  the  part  south  of  Cairo  is  under  the  Conmilssion's 
jurisdiction.  The  local  levee  board  has  petitioned  to  have  the  (^mmission'r^ 
jurisdiction  extended  to  the  head  of  the  territory  subject  to  overflow,  and  the 
Commission  has  so  recommended,  but  Congress  has  not  as  yet  taken  the  neces- 
sary action.  When  completed  the  levee  below  Cairo  will  be  about  54  miles 
long  and  will  protect  about  700  square  miles. 

To  the  end  of  last  year  about  6  miles  of  levee  had  been  built  south  of  Cairo 
with  the  exception  of  8,259  cubic  yards  of  unfinished  work  completed  last 
August  During  the  year,  with  the  allotments  of  $15,(XX)  from  the  1904-5  appro- 
priation and  of  $25,(XX)  from  the  1905-6  appropriation,  levee  was  constructed 
from  stations  9/8  to  10/23  and  from  stations  10/28  to  15/38,  containing  a  total 
of  290,207  cubic  yards.  In  addition  the  local  board  constructed  levee  from 
stations  8/16  to  9/8,  15/38  to  10/10,  16/23  to  18/44,  25/44  to  26/36,  and  5/30  to 
5/33,  containing  a  total  of  187,615  .cubic  yards.  The  local  landowners  also 
added  to  the  levee  between  stations  18/44  and  25/44  about  20,000  cubic  yarda 

Summary  of  earth  in  place. 


In  place 
Apr.  90, 1904. 


Added  dur- 
ing year. 


In  place 
Apr.90,1906. 


By  United  States 

By  levee  board  and  others 

Total 


Cubic  yards. 
377,198 


Cubic  yards. 
299.106.6 
807,614.6 


Cubic  yards. 
696,3M.6 
481,ilH.6 


661,002 


606,781.2 


l,187.T8a2 


Nothing  was  lost  or  abandoned  on  account  of  caving  banks  or  other  causes. 

At  the  beginning  of  the  year  the  Brewer  Lake  culvert,  described  In  last  year's 
report,  had  been  completed  with  the  exception  of  some  minor  details,  the  work 
having  been  delayed  on  account  of  the  overflow  of  last  spring.  The  culvert 
was  completed  early  In  the  season  at  a  total  cost  of  $8,712.38.  This  cost  is 
considered  high,  and  future  construction  of  like  character  should  be  done  at 
considerably  less  cost. 
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Under  an  allotment  of  $30,000  from  the  appropriation  of  March  3,  1906,  bicte 
were  opened  May  25  for  about  170,000  cubic  yards  of  new  work  between  stationa 
e/8  and  8/16,  and  the  lowest  bid,  14.45  cents,  by  the  Talley-Bates  Construction 
Company,  has  been  recommended  for  acceptance.  The  completion  of  this  con- 
tract will  close  the  gap  in  this  leyee  and  give  a  continuous  line  for  nearly  30 
miles  south  of  Cairo.  The  completion  of  the  upper  St.  Francis  levee  below 
Cairo  will  require  the  addition  of  about  4,500,000  cubic  yards  of  embankment  at 
an  estimated  cost  of  approximately  $675,000.  (For  further  details  see  report 
of  Junior  Engineer  D.  M.  Brock,  Appendix  2  D  herewith.) 

Reelfoot  levee  district  {36-60  L.). — (For  description  and  previous  history  see 
Report  of  the  Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  map  No.  21  here- 
with.) This  levee  when  completed  will  be  about  21  miles  long  and  will  protect 
about  310  square  miles,  To  the  end  of  the  present  year  about  9i  miles  have 
been  built  at  the  upper  end  and  about  4  miles  at  the  lower  end. 

With  allotments  of  $15,000  from  the  1904-5  appropriation  and  $15,000 
from  the  1905-6  appropriation,  contracts  were  made  during  the  year  and  the 
levee  extended  from  stations  5/33  to  9/30,  the  new  yardage  aggregating  218,470 
cubic  yards.  The  gap  between  stations  5/25  and  5/32,  made  during  the  190*1 
high  water,  was  also  repaired  by  the  addition  of  11,159.5  cubic  yards. 

The  Lake  County  levee  l)oard  added  50,000  cubic  yards  along  the  upper  end  of 
the  levee  In  the  way  of  repair  work.  The  Fulton  County  levee  board  did  no 
work  on  the  levee  during  the  season. 

Summary  of  earth  in  place. 


By  United  States 

By  levee  board  and  others. 


Total. 


In  place  Apr. 
30,1904. 


Cubic  yards. 
268,861 
636.770 


788,131 


Added  dor-  In  place  Apr. 
ins*  year.  30.1905. 


Cubic  yardt. 
S»,680 
50,000 


279,680 


Cubic  yards. 
488,901 
585,770 


l,068,7ei 


Nothing  lost  during  year  from  caving  banks  or  other  causes. 

The  Commission  made  no  allotment  for  this  district  from  the  new  1905-6 
appropriation,  but  instead,  by  resolution  of  April  11.  1905,  recommended  that  the 
officer  In  charge  of  the  first  district  be  authorized  to  enter  into  a  contract  for 
closing  the  gap  al)out  7i  miles  long,  now  existing  in  this  levee,  amount  of  said 
contract  not  to  exceed  $100,000.  This  resolution  has  been  approved  by  the 
Secretary  of  War  with  the  restriction  that  the  work  can  not  be  done  in  advance 
of  the  year  when  the  funds  become  available.  As  no  funds  will  be  available  for 
this  purpose  before  July  1,  1906,  it  will  hardly  be  advisable  to  enter  into  con- 
tract for  this  work  before  next  March. 

After  the  present  year's  work  there  will  be  required  to  complete  this  levee 
a  total  of  about  1,250,000  cubic  yards  at  an  estimated  cost  of  $180,000.  (For 
further  details  see  report  of  Junior  Engineer  D.  M.  Brock,  Appendix  2  D,  here- 
with.) 

Lower  8t.  Francis  levee  district  (79-298  R.). — (For  description  and  previous 
history  see  Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  maps 
Nos.  21.  22,  and  23  herewith.)  When  completed  this  levee  will  be  about  215 
miles  long  and  will  protect  about  3,500  square  miles.  Its  present  length  is  210 
miles,  the  gap  between  Cat  Island  and  Bledsoe  having  been  closed  during  the 
past  season.  At  the  beginning  of  the  year  there  were  in  force  one  of  the  1902-3 
and  two  of  the  J 903-4  contracts,  which  have  since  been  completed.  Under  the 
allotment  of  $140,000  from  the  1904r-5  appropriation,  contracts  were  made  as 
follows : 


Location. 


Point  Pleasant SOB. 

S£l«;5»0 161-154R. 

■ft;?»0.- 154-157B. 

JJS^lfiM) 191-195  R. 

18tf>-iaW0 ,  218-218R. 


MileB  below 
Cairo. 


Cubic  yards. 


97,156.9 
187,296.5 
124,112.5 

7B,6ei.2 
161,680.0 

79,883.8 
185,614.0 
177,298.8 


Prioeper 
cnbfc 
yard. 


Cents. 
18.25 
18.75 
17.00 
17.45 
16.46 
16.5 
16.45 
15.74 


Cost. 


112,878.16 
18,878.27 
21,089.12 
18,186.43 
26.688.18 
13,172.48 
22,292.06 
27,906.04 
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Under  the  special  appropriation  of  |90,000  of  Jane  13,  1902,  for  extension  and 
enlargement  of  Walnut  Bend  levee,  contract  was  made  as  follows : 


Location. 

Miles 
below 
Cairo. 

Cnbic   I^^Jr" 

Cofl*. 

811/47-814/88           

881  R. 

CenU. 
685,50b          14.90 

|78,8B9.94 

Under  the  allotment  of  $140,000  from  the  1905-^  appropriation,  the  following 
contracts  were  made: 


Location. 

MilBB  below 
Cairo. 

yaroB. 

Price  per 
cnbic 
yarcL 

Cost. 

12I0-%1I0 

165-167  R. 
185-191  R. 
817-831  R. 

168,878.6 
168,664.0 
874,758.7 

CentM. 
13 

14.80 
16.74 

881,095.56 

98iO-104/0 

84,098.88 

189iO-16(NO 

68, 987.  OS 

In  addition  to  the  above  contract  work  considerable  repair  work  was  done,  and 
the  local  levee  board  placed  823,059  cubic  yards,  completing  the  closure  of  the 
Cat  Island  gap,  making  a  total  of  yardage  placed  during  the  year  of  3,234,563, 
from  which  should  be  deducted  150,000  cubic  yards  abandoned.  All  of  the  con- 
tracts made  by  this  office  have  been  completed  with  the  exception  of  that  at 
Walnut  Bend,  which  should  be  finished  before  the  end  of  the  present  fiscal  year. 


Summary  of  earth  in  place. 


In  place 
Apr.fc,1904, 

Added  dnr- 
ingyear. 

In  place 
Apr.fc.190S. 

By  the  United  States 

Cubic  yarde. 
6,884,111 
10,071,861 

Cubic  yard8. 

8,411,504 

888,060 

'^.ISife 

BySSiiboMS°^^:..:./..::: ... :::::::.../...: 

10,894,90) 

Total 

16,806,978 

8,834,668 

18,640,S% 

Lost  or  abandoned 

150,000 

Total 

18,890,585 

Amount  required  to  complete  this  levee  system,  about  6,000,000  cubic  yards, 
at  an  estimated  cost  of  |1,200,000. 

Under  the  allotment  of  $140,000  from  the  appropriation  of  March  3,  1905, 
bids  were  opened  May  25  for  634,500  cubic  yards  of  enlargement  and  new  work 
at  the  points  along  this  levee  where  most  needed,  and  recommendation  for 
award  has  been  forwarded  for  approval.  (For  further  details  see  report  of 
Assistant  Engineer  M.  Gardner,  Appendix  2  E,  herewith.) 

Upper  Yazoo  levee  dUtrict  {2U-^6o  L.). — (For  description  and  previous  his- 
tory see  Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  178,  and  mapR  Nos. 
23  and  24  herewith.)  This  district  has  124  miles  of  levee  protecting  an  area  of 
3,281  square  miles.  At  the  beginning  of  the  year  1903-4  one  contract  was  still 
in  force  and  was  completed  in  November  last.  Under  the  $70,000  allotment  from 
the  1904-5  appropriation  and  the  $60,000  allotment  from  the  1905-6  appropria- 
tion, contracts  were  made  for  about  600,000  cubic  yards  of  additional  new  work, 
as  follows : 


Location. 

Miles 
below 
Cairo. 

Cnbic 
yards. 

Price  per 
cnbic 
yard. 

Cost, 

80/44-88/0  

888  B. 
866  R. 

859,686.8 
841,686.8 

CenU. 
17.49 
1&74 

188,900.30 

181/0-188/8 

^88,807.68 

All  of  which  has  been  completed. 
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Tbe  local  board  has  placed  during  the  year  1,614,614  coble  yards  of  new  work, 
making  a  total  of  2,373,250  cable  yards  added  during  the  year. 

Summary  of  earth  in  place 


In  place 
Apr.  80,1904. 


Added  dur- 
ing year. 


In  place 
Apr.  8U,  IMS. 


By  United  States 
By  local  board... 

Total 


Cubic  yard*, 
e,  617, 786 
15.482,886 


CuMeyards. 

758,686 

1,614,615 


Cubic  vards. 
7,876,421 
17,047,451 


tt,060,6tt 


8,878,860 


84,484,878 


Nothing  lost  from  caying  banks  or  other  causes  during  year. 

To  complete  this  levee  will  require  the  addition  of  about  3,250,000  cubic  yards, 
at  an  estimated  cost  of  $650,000.  (For  further  details  see  Report  of  Assistant 
Engineer  M.  Gardner,  Appendix  2  E,  herewith.) 

White  River  levee  district  {306  to  SSo  B.).— (For  description  and  previous 
history,  see  Report  of  chief  of  Engineers,  1903,  Supplement,  p.  176,  and  map  No. 
24  herewith.)  This  levee  is  74  miles  long,  of  which  67  miles  is  controlled  by 
tbe  United  States,  the  remaining  7  miles  being  private  levee  protecting  the 
back  of  Laconla  Circle,  which  is  maintained  by  the  Laconia  levee  board.  When 
completed  this  levee  will  protect  an  area  of  910  square  miles.  At  the  beginning 
of  the  year  there  were  no  contracts  in  force.  With  the  allotment  of  $70,000 
from  the  1904r^  appropriation,  contracts  were  made  as  follows : 


Location. 


47/48-ttW. 


Mllee  be- 
low Oalro. 


844-868  R. 
868  B. 


Cubic    ^SK"' 
yarde.   ■    -^°    I 


BemarkB. 


280,000 
130,000 


Cent$. 
17.40 
14.00 


Not  completed. 
Do. 


Neither  of  these  contracts  is  yet  completed,  on  account  of  unfavorable 
weather  conditions.  Under  the  same  allotment  about  2  miles  of  topping,  aggre- 
gating 15,000  cubic  yards,  were  placed.  Under  the  $70,000  allotment  from  the 
1905-6  appropriation  contracts  were  made  as  follows : 


Location. 


2/86+80-8/48+80 

9rt7-ia» 

4808-6016 


Milen  be-       Cubic 
low  Cairo.  \     yards. 


806  R. 

816-810  R. 

866  R. 


Price  per 
cnbfo 
yard, 


66,018.7 
160,966.4 
67,887.8 


Cent9. 
16.94 
16.10 
14.00 


Cost. 


$11,6 
87,808.97 
9,480.81 


These  three  contracts  have  been  completed. 

During  the  year  the  local  levee  boards  did  repair  and  enlargement  work 
aggregating  170,000  cubic  yards. 

Summary  of  earth  in  place. 


Innlace 
Apr.fc,1904. 

Added  dur- 
ing year. 

In  place 
Apr.  80, 1906. 

By  Untied  states 

Cubic  yard8, 
6,678.496 
1,688,880 

Cubic  yards, 

1,066,964 

170,000 

Cubic  yards. 
7  778  4B9 

^localboaid 

1,808,880 

Total 

8,811,716 

1,868,964 

9, 575, 679 

880,000 

Net 

8,811,715 

l,8w,964 

9,866,679 

Amount  required  to  complete  this  levee  system,  about  7,500,000  cubic  yards 
at  an  estimated  cost  of  $1,500,000. 
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Under  tbe  allotment  of  |200,000  from  the  new  1905-6  appropriation  bids  were 
opened  on  May  25  for  1«035«600  cubic  yards  of  new  and  enlargement  work, 
including  the  closure  of  the  four  1897  breaks  still  remaining  open.  Satisfac- 
tory prices  were  obtained,  and  my  recommendation  for  award  has  been  for- 
warded for  approval.  (For  further  details,  see  report  of  ^asistant  Einglneer 
M.  Gardner,  Appendix  2  E,  herewith. ) 

GENERAL  SEMABKS  ON  LEVEE  WOBK. 

During  the  past  year  notable  progress  has  been  made  in  the  first  and  second 
districts  toward  the  completion  of  the  levee  system,  the  United  States  and  local 
boards  having  placed  over  7,000,000  cubic  yards  of  new  and  enlargement  work. 
While  considerable  of  this  went  for  new  loops,  there  has  been  a  net  gain  of 
over  5,000,000  cubic  yards,  and  the  yardage  required  to  complete  has  been 
reduced  from  about  28,000,000  to  about  22,600,000.  In  considering  the  yardago 
necessary  for  completion  it  should  be  borne  in  mind,  however,  that  the  Com- 
mission grades  will  have  to  be  raised  along  the  lower  St  Francis,  White  River, 
and  upper  Yazoo  fronts,  which  will  entail  a  considerable  increase  in  the  esti- 
mates for  completion  to  ultimate  grade  and  section. 

The  working  season  has  been  a  notably  good  one,  and  nearly  all  contracts 
have  been  completed. 

In  the  upper  St  Francis  district  the  upper  6  miles,  just  below  Cairo,  have 
been  connected  with  the  levee  back  of  Wolf  Island,  with  the  exception  of  a  gap 
about  2.2  miles  long,  which  will  be  closed  by  the  United  States  during  tbe 
coming  season,  and  two  small  gaps  which  will  be  closed  by  the  local  boards. 
This  will  give  a  continuous  levee  nearly  30  miles  long  below  Cairo.  At  New 
Madrid,  the  lower  end  ^f  this  district,  a  levee  board  has  recently  been  formed, 
and  as  soon  as  the  necessary  surveys  are  completed  this  board  will  begin  tlie 
energetic  prosecution  of  work  at  the  lower  end.  The  l)oard  at  the  upper  end 
also  expects  to  have  a  considerable  sum  available  for  additional  levee  work, 
and  the  present  prospect  is  that  with  the  usual  Government  assistance  this 
levee  district  will  be  closed  in  within  the  next  three  or  four  years.  It  is  recom- 
mended that  the  necessary  Congressional  authority  be  obtained  for  extending 
the  jurisdiction  of  the  Commission  up  to  Commerce,  Mo.,  as  recommended  by 
the  Commission  in  its  last  annual  report 

In  the  Reelfoot  district  about  13i  miles  of  levee  have  been  constructed  to  the 
provisional  grade,  leaving  a  gap  of  7i  miles,  for  the  closure  of  which,  at  an 
estimated  cost  of  $100,000,  provisional  authority  has  been  granted  for  entering 
into  contract,  work  to  be  done  during  the  year  the  money  becomes  available.  It 
can  not,  therefore,  be  constructed  before  July,  1906.  The  closure  of  this  gap 
will  result  in  forcing  the  full  volume  of  flood  water  to  pass  around  the  peninsula 
opposite  New  Madrid  instead  of  cutting  across  through  Reelfoot  Lake,  as  it  now 
does,  thus  increasing  the  flood  path  over  20  miles.  It  is  believed  that  this 
increase  in  the  flood  path  will  have  a  material  effect  on  the  flood  heights  below, 
and  the  result  should  be  very  carefully  observed. 

In  the  lower  St  Francis  district  the  Arkansas  levee  board  has  continued  Its 
effective  work  and  has  closed  the  gap  between  Cat  Island  and  Bledsoe.  During 
the  coming  year  it  will  spend  about  |125,000  for  additional  work.  While  this 
district  still  needs  over  6,000,000  cubic  yards  of  earthwork  to  complete  the 
system,  the  levee  has  been  very  materially  strengthened  in  the  last  two  years 
and  should  be  able  to  stand  a  flood  as  high  as  that  of  1903. 

The  upper  Yazoo  district  has  still  by  far  the  best  levee  north  of  Vicksbnrg. 
and  the  local  board  has  continued  its  very  effective  work. 

The  White  River  district  is  still  the  lowest  and  weakest  on  the  river,  although 
it  has  l)een  materially  strengthened  during  the  year.  The  new  allotment  of 
^00,000  will  permit  the  closure  during  the  coming  season  of  the  1897  breaks 
still  remaining  open,  which  will  be  a  great  step  in  advance  and  will  permit  the 
immediate  development  of  a  large  area  now  subject  to  overflow.  It  still  is  and  for 
some  time  will  be  necessary  to  continue  the  policy  of  topping  to  the  limit  in  this 
district  in  order  to  get  the  absolutely  necessary  grade  to  prevent  overtoiling. 

In  my  last  annual  report  (see  Report  of  Chief  of  Engineers,  1904,  Supplement, 
p.  150),  I  recommended  that  district  ofl!icers  be  authorized  to  furnish  engineer- 
ing supervision  and  Inspection  without  cost  to  the  levee  boards  whenever 
requested,  which  recommendation  is  renewed. 

Some  progress  has  been  made  toward  the  systematic  maintehance  of  levees;, 
particularly  in  tbe  upper  Yazoo  district,  where  practically  the  entire  line  and 
right  of  way  have  been  fenced  in.    In  Missouri  and  Arkansas,  however,  noioch 
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difficulty  is  experienced,  and  it  is  probable  that  some  prosecutions  under  section 
14  of  the  river  and  harbor  act  of  1899  will  be  necessary  before  it  is  generally 
realized  that  the  levees  can  not  be  trespassed  upon  with  impunity.  In  the 
specifications  for  the  coming  season's  work  I  have  Included  the  fencing  of  the 
right  of  way  wherever  new  or  enlargement  work  is  undertaken,  a  course  which 
will  aid  materially  In  protecting  the  levees  from  encroachment 

The  following  table  shows,  for  the  first  and  second  districts,  the  yardage  in 
place,  yardage  required  to  complete,  and  percentage  of  completed  levee. 


Levee  difltrlot. 


In  sys- 
tem. 


Bnllt. 


Ck>ntentB 
in  1904. 


Bnilt 
by  United 
States. 


Bnilt  since 
by  local 
anthori- 

tles. 


CJon. 
stmcted 
in  1905. 


Upper  St.  Francis . 
BeeS o 


Jfoot 

Lower  St.  Francis. 

Upper  Yagoo 

white  Riyer 


Total. 


■|- 


MiUs. 
54 
20 
215 
124 
74 


Miles. 

16.5 

9.6 

810.0 

124.0 

72.0 


Cubic  yds. 

661,002 

789,181 

16,249,973 

22,090,622 

8,811,716 


482 


482.1  '  47,102,442      4,668,688 


Cvbieydt. 
299,167 
229,680 
2,411,504 
758,685 
869,747 


CvbieydB, 
207,615 
50,000 
828,060 
1,614,615 
170,000 


OubicviU. 

606,782 

279,680 

a8,084,568 

2,878,280 

a 809, 747 


2,865,288 


7,068,972 


Levee  district. 

Lost  dur- 
ing year. 

Contents  in 
1905. 

Required  to 
complete. 

Estimated 
final  con- 
tents. 

Percent- 

aorenow 

built. 

Upper  St.  Francis  ....      .... 

CvMcyds. 

OuhicydU. 

1,167,784 

1.068,761 

18,884,585 

24,424,172 

9,121,462 

Cubicyds. 

1,236,658 
6,163,146 
8,244,868 
7,516,766 

OuJbicydM, 
6,462,548 
2,805,414 
24,497.681 
27,668,681 
16,688,218 

0.177 

BiSfTOt.  .^!!^.. :::::::;::::..:.::::::::: :: 

.468 

Lower  St.  Francis 

150,000 

.750 

.882 

White  Biver 

280,000 

548 

Total 

370,000 

54,116,714 

-  82,465,678 

76,572,892 

.705 

a  150,000  cubic  yards  in  lower  St.  Francis  and  220,000  cubic  yards  in  White  River 
levee  district  lost  by  caving  banks. 

The  above  statement  shows  about  22,500,000  cubic  yards  necessary  to  complete 
the  system  in  these  districts.  This  estimate  will  be  increased  by  several  million 
yards  when  a  new  commission  grade  is  adopted. 

CAVING  BANKS. 


Caving  banks  are  under  observation  in  the  first  and  second  districts,  as 
follows : 

Slough  Landing  {60  L.). — (See  map  No.  18  herewith.)  At  this  point  and  on 
the  opposite  side  of  the  neck  the  river  is  attacking  the  bank,  and  a  cut-off  will 
occur  within  a  few  years  unless  prevented  by  revetment.  Annual  observations 
should  be  made,  so  that  this  work  can  be  undertaken  in  ample  time  to  pre- 
vent such  a  cut-off,  which  would  throw  out  the  loop  passing  New  Madrid, 
which  is  20  miles  in  length. 

Pecan  Point  (196  R,). — (See  map  No.  19  herewith.)  Heavy  caving  has  oc- 
curred at  this  point  during  the  past  low-water  season,  and  a  loop  will  be  neces- 
sary in  the  near  future. 

Harrisons  Landing  {220  i2.).— (See  map  No.  20  herewith.)  Caving  has  con- 
tinued at  this  point  and  a  new  loop  is  included  in  the  project  for  the  coming 


Walnut  Bend  {280  R,). — (See  map  No.  15  herewith.)  Rapid  caving  has  con- 
tinued at  this  point  at  a  rate  which  will  involve  the  levee  within  two  or  three 
years.  If  a  cut-off  into  the  St.  Francis  River  at  this  point  is  to  be  prevented,  a 
revetment  must  be  constructed  within  the  next  year  or  two.  The  probable  effect 
of  such  a  cut-off  is  now  being  investigated  and  will  be  made  the  subject  of  a 
special  report 

Old  Town  Bend  {325  R.), — The  caving  bank  at  this  point  is  within  about  280 
feet  of  the  levee,  and  while  the  rate  of  caving  is  comparatively  slow  (about  100 
feet  per  annum).  It  is  likely  at  any  time  to  increase,  and  in  any  case  a  loop  will 
be  necessary  in  the  near  future  if  the  bank  Is  not  revetted.  The  levee  at  this 
point  can  be  retired  only  about  800  feet  at  a  cost  of  about  $75,000,  and  should 
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caving  continue  to  that  point  several  miles  of  levee  must  be  abandoned  and  a 
long  and  expensive  line  around  Old  Town  Lake  must  be  substituted.  It  is 
therefore  evident  that  provision  should  be  made  for  revetting  this  bank  not 
later  than  the  working  season  of  1906-7. 

Below  Fergusons  Landing  (366  R.)  rapid  but  intermittent  caving  has  been 
In  progress  during  the  year,  and  a  new  loop  will  probably  be  necessary  in  the 
near  future. 

SUB  VETS. 

The  usual  low-water  surveys  of  bank  revetments,  caving  banks,  etc.,  have 
been  made,  and  also  the  yearly  surveys  of  the  reaches  below  Random  Shot 
and  Hollybush  crevasses  of  1903,  as  explained  in  detail  in  the  report  of  Junior 
Engineer  L.  L.  Griffith  (Appendix  2  F,  herewith).  The  survey  work  under 
Mr.  Griffith  has  been  of  especial  value,  and  attention  is  particularly  invited 
to  the  table  accompanying  his  report 

INCLOSUBES. 

The  foHowing  inclosures  accompany  this  report,  of  which  they  are  pacts : 

Appendix  2  A. — Report  of  Assistant  Engineer  A.  J.  Nolty  on  channel  work  in 
first  district 

Appendix  2  B. — Report  of  Assistant  Engineer  W.  M.  Rees  on  channel  work  in 
second  district 

Appendix  2  G. — Report  of  Assistant  Engineer  A.  J.  Nolty  on  plant,  first  and 
second  districts. 

Appendix  2D. — Report  of  Junior  Engineer  D.  M.  Brock  on  levees,  upper  St 
Francis  and  Reelfoot  districts. 

Appendix  2  E. — Report  of  Assistant  Engineer  M.  Gardner  on  levees,  lower 
St  Francis,  upper  Yazoo,  and  White  River  districts. 

Appendix  2  F. — Report  of  Junior  Engineer  L.  L.  Griffith  on  surveys,  first  and 
second  districts. 

Map  No.    1. — Columbus,  Ky. 

Map  No.   2.— Hickman,  Ky.  , 

Map  No.    3.— New  Madrid.  Mo. 

Map  No.   4, — Caruthersville,  Mo. 

Map  No.   5. — Plum  Point  reach. 

Map  No.    6.— Daniels  Point 

Map  No.    7. — Ashport  Bend. 

Map  No.   8.— Fletchers  Bend. 

Map  No.   9. — Osceola  bars. 

Map  No.  10. — Bullerton  bar. 

Map  No.  11.— Hopefield  Bend. 

Map  No!  JI=}'^«°'PW8  reach. 

Map  No.  14. — Memphis  front. 
Map  No.  15. — Walnut  Bend  reach. 
Map  No.  16. — Helena  reach. 
Map  No.  17.— Helena.  Ark. 
Map  No.  18. — Slough  Landing  neck. 
Map  No.  19.— Random  Shot  break. 
Map  No.  20. — Hollybush  crevasse. 
Map  No.  21.— I 

Map  Noil;-  ^^P®  showing  existing  leyees. 
Map  No.  24.— 
Map  No.  25.—* 
Map  No.  26.- 
Map  No.  27.— 
Map  No.  2a— 
Map  No.  29.— J 

Money  statements,  abstract  of  contracts  in  force,  abstracts  of  proposals,  and 
list  of  civilian  engineers  will  be  forwarded  July  1. 
Respectfully  submitted. 

E.  W.  Van  C.  Lucas, 
Captain^  Corps  of  Engineers, 
Col.  O.  H.  Ebnst, 

CorpH  of  Engineers,  l\  »Sf.  Army, 

President  Mississippi  River  Commission. 


Profile  showing  top  of  levee  and  high-water  slopes. 
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FINANCIAL  STATEMENT. 
Appropriation  for  improving  Mississippi  River,  first  and  second  districts, 

HICKMAN,   KY. 

Jnly  1.  1904.  balance  unexpended $804. 13 

June  30,  1 905,  amount  expended  during  flsea  1  y ea r 275. 50 

July  J.  1905,  balance  unexpended 528.63 

July  1,  1905,  balance  available 528.63 

NEW    MADRID,    MO. 

July  1,  1904,  balance  unexpended $1,687. 11 

Amount  allotted  from  appropriation  for  Improving  Mississippi  River, 

act  approved  April  28,  1904 10,000.00 

July  1,  1905,  balance  unexpended 11.687. 11 

July  1,  1905,  balance  available 11, 687. 11 

CABUTHEBSVILUi:.    MO. 

July  1,  1904,  balance  unexpended $178.98 

June  30,  1905,  amount  exi)ended  during  fiscal  year 101.09 

July  1,  1905.  balance  U2iexi>ended 77.89 

July  1,  1905,  balance  available 77.89 

PLUM    POINT   REACH. 

July  1,  1904,  balance  unexpended.  __: _  $;)46.99 

Amount  allotted  from  appropriation  f6^  Improving  Mississippi  River, 

Jiet  approved  April  28,  1904 100,000.00 

October  27,  1904,  amount  refunded  09  account  of  erroneous  payment 

in  voucher  147.  August,  1904 ^ .31 

June  23,  1905,  amount  deiwsited  on  account' of  error  in  footing  of 

page  2,  voucher  179,  November,  1904 8.00 

100. 355. 30 

June  30,  1905,  amomit  expended  during  fiscal  year 99, 930. 48 

July  1,  1905,  balance  unexi)ended 424.82 

July  1,  1905,  outstanding  liabilities 424.82 

HOPEFIELD  BEND. 

July  1,  1904,  balance  unexpended $57.89 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 120,000.00 

120, 057. 89 

June  30,  1905,  amount  expended  during  fiscal  year 119,987.60 

July  1,  1905,  balance  unexpended 70.29 

July  1,  1905,  outstanding  liabilities 70.29 

MEMPHIS,  TENN. 

•Tuly  1,  1904,  balance  unexpended $377. 90 

Jime  30,  1905,  amount  expended  during  fiscal  year 377. 90 

MEMPHIS,  TENN.    (WOLF  RIVER). 

•Tuly  1,  1904,  balance  unexpended $3, 914. 59 

June  30,  1905,  amount  expended  during  fiscal  year 3, 561. 10 

July  1.  1905,  balance  unexpended 3.>.S.  49 

July  1,  1905,  balance  available : 353. 49 
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HELENA,  ABK. 

July  1,  1904.  balance  unexpended $346.66 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  April  28,  1904 10,000.00 

10. 34a  66 
June  30,  1905.  amount  expended  during  fiscal  year 7.95 

i 

July  1,  1905,  balance  unexpended 10,338.71 

July  1,  1905,  balance  available 10,338.71 

UPPEB  ST.   FRANCIS   LEVEE  DISTRICT. 

July  1,  1904,  balance  unexpended $991.49 

Amount  allotted  from  appropriation  for  improving  Mississippi  River. 

act  approved  April  28,  1904 15,0UO.O0 

Aihount  allotted  from  appropriation  for  improving  Mississippi  River, 

river  and  harbor  act  approved  March  3.  1905 30,000  GO 

45, 991. 49 
June  30,  1905,  amount  expended  during  fiscal  year 16, 549. 33 

July  1,  1905.  balance  unexpended .    * 29,442.16 

July  1.  1905,  outstanding  liabilities .     24,865.00 

July  1,  1905,  balance  available—     „  _     ^j 4.577.16 

LOWER  ST.   FRANCIS 'iJSVEE  DISTRICT. 

July  1,  1904,  balance  unexpended- i- $49,716.89 

Amount  allotted  from  uppropriatiou  for  improving  Mississippi  River. 

act  approved  April  28,  1904 140,000.00 

February  20,  1905.  amount  received  by  transfer  from  third  district, 

approved  by  Secretary  of  War  February  13,  1905 15,000.00 

Amount  allotted  from  appropriation  for  Improving  Mississippi  River, 

river  and  harbor  act  approved  March  3,  1905- 140,000.00 

344,  7ia  89 
June  30,  1905,  amount  expended  during  fiscal  year 211. 249.  55 

July  1.  1905,  balance  unexpended 133,467.34 

July  1,  1905,  outstanding  lial)llitios 105,284.80 

July  1,  1905,  balance  available 28,182.54 

WHITE  RIVER   LEVEE   DISTRICT. 

July  1,  1904,  balance  unexpended -« $16. 02a  32 

Amount  allotted  from  appropriation  for  improving  Mississippi  River. 

act  approved  April  28,  1904 70, 000.  ml 

Amount  allotted  from  appropriation  for  improving  Mississippi  River. 

river  and  harbor  act  approved  March  3,  1905 200,000.0i> 

286,023.32 
June  30,  1905,  amount  expended  during  fiscal  year 51, 174. 36 

July  1,  1905,  balance  unexpended 234,848.96 

July  1,  1905,  outstanding  liabilities 180,4Sa20 

July  1,  1905,  balance  available 54,360.76 
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XJPPEB   YAZOO  LEVEE  DI8TBICT. 

July  1,  1904,  balance  onexpended $46,152.24 

Amount  allotted  from  appropriation  for  Improving  Mississippi  River, 

act  approved  April  28,  1904 70,000.00 

116, 152.  24 

June  30,  1906,  amount  expended  during  fiscal  year 102, 856. 94 

July  1,  1905,  balance  unexpended 13,295.30 

July  1,  1905,  outstanding  liabilities 200.00 

July  1,  1905,  balance  available 13,006.30 

BEELFOOT  LEVEE  DISTBICT. 

July  1,  1904,  balance  unexpended $1,237.03 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 15,000.00 

16, 237. 03 

June  30,  1905,  amount  expended  during  fiscal  year 16, 235. 17 

July  1,  1905,  balance  unexpended 1. 86 

July  1,  1906,  balance  available 1.86 

8UBVEY8,  FIB8T  AND  SECOND  DISTRICTS. 

July  1,  1904,  balance  unexpended $207.54 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904- _ 5,000.00 

5, 207.  54 

June  30,  1905,  amount  expended  during  fiscal  yea r 5, 197.  76 

July  1,  1905,  balance  unexpended 9.78 

July  1,  1905,  balance  available 9.78 

PLANT,   FIBST  AND  SECOND  DISTRICTS. 

July  1,  1904,  balance  unexpended $2,410.25 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 50,000.00 

January  28,  1905,  amount  allotted,  being  proceeds  from  sale  of  engi- 
neer property ^ 1,275.42 

March  4,  1905,  amount  allotted,  being  proceeds  from  sale  of  engineer 

property 68.00 

April  12,  1905,  amount  allotted,  being  proceeds  from  sale  of  engineer 

property 46.  75 

May  25,  1905,  amount  allotted,  being  proceeds  from  sale  of  engineer 

property,  approved  by  Secretary  of  War,  May  20,  1905 70. 10 

53,  879.  52 

June  30,  1905,  amount  expended  during  fiscal  year 53, 023. 83 

July  1,  1905,  balance  unexpended 855.69 

July  1,  1905,  outstanding  liabilities 85.5.69 

AFPBOPBIATION  FOB  BEPAIBING  OOVEBNMENT  LEVEE  AT   WALNUT  BEND,   ABK. 

July  1,  1904,  balance  unexpended $84,989.72 

June  30,  1905,  amount  expended  during  fiscal  year 82, 428.  78 

July  1,  1905,  balance  unexpended 2,560.94 

July  1,  1905,  outstanding  liabilities 560.04 

July  1.  1905,  balance  available 2,000.00 
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AFPROFBIATION   FOB  EMERGENCIES   IN   BIVEB  AND   HASBOB   W0BK8. 

Amount  allotted  for  Wolf  River,  act  approved  April  28,  1904 $8,000.00 

June  30,  1905,  amount  expended  during  ftecal  year 8,000.00 

APPBOPBIATION    FOB   EXAMINATIONS,    SUBVEYS,    AND    CONTINGENCIES    OF   BIVEBS    AND 
HABB0B8   FOB   PBELIMINABY   EXAMINATION    NEAB   ASHPORT,   TENN. 


Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905.-  $25. 00 

July  1,  1905,  balance  unexpended 25.00 

July  1,  1905,  balance  available 25.00 


APPBOPBIATION    FOB   EXAMINATIONS,    SUBVEYS,    AND    CONTINGENCIES    OF   BIVEBS    AND 
HABBOBS,  FOB  SUBVEY,  PLAN,  AND  ESTIMATE   (ASHPOBT,  TENN.). 


Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905—        $400. 00 

July  1,  1905.  balance  unexpended 400.00 

July  1,  1905,  balance  available 460.00 


MISCELLANEOUS. 

December  19, 1904,  amount  received  from  rent  of  Government  barges.  $50. 00 
January  11,  1905,  amount  received  from  sale  of  engineer  property. r_       1, 275. 42 

February  11,  1905,  amount  received  from  sale  of  engineer  property.  68. 00 
February  20,  1905,  amount  received  from  B.  F.  Dame  for  rent  of 
island  in  Mississippi  River  near  Australia,  Miss.,  for  year  ending 

February  24,  1906 1.00 

March  22, 1905,  amount  received  from  sale  of  engineer  property 46. 7.") 


1, 441. 17 

December  19,  1904,  amount  deposited  to  credit  Treasurer  United 
States  on  account  rent  of  Government  barges 50.  UO 

January  11,  1905,  amount  deposited  to  credit  Treasurer  United 
States  on  account  sale  of  engineer  propeiiy 1,275.42 

February  11,  1905,  amount  deposited  to  credit  Treasurer  United 
States  on  account  sale  of  engineer  property 68.00 

February  20,  1905,  amount  deposited  to  credit  Treasurer  United 
States  on  account  rent  of  island  in  Mississippi  River  near  Austra- 
lia, Miss.,  for  year  ending  February  24,  1906 1.00 

March  22,  1905,  amount  deposited  to  credit  Treasurer  United  States 
on  account  sale  of  engineer  property 46. 75 


1, 441. 17 


Abstract  of  contracts  in  force  June  SO,  190S,  in  first  and  second  districts, 
improving  Mississippi  River, 


Names  of  contractors. 


Amoan  t  and  character     t>  .  4. . 
of  work.  '    *^*®- 


Date  of  ap- 
proval. 


Date  of  begin- 
ning work. 


Date  of  ex- 
piration of 
contract. 


G.W.Fisher I  Rent  of  river  front, 

I     Memphis,  Tenn. 
Fannie  W.,  and  Wm.  ' do 

B.Everest. 

Cha8.H.  Boyle I do 

Phil.  J.   Howard  &  '  10,000   cubic    yards 

Son.  stone.    ^ 

aPerannnm. 


a|50.00 

a  100. 00 

a60.00 
6.00 


Emergency 

contract. 

do 


Apr.   1,1905 
.....do 


.do 

.do 


.....do 

May  15,1905 


Mar.  81.1906 

Do. 

Do. 
Jnly  16,1906 


b  Per  cubic  yard. 
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Appendix  2  A. 

BEPOBT    OF    MB.    A.    J.    NOLTY,    ASSISTANT    ENOINEiSl    ON    CONSTBUCTION    WORK    IN 
FIB8T    DI8TBICT   DUBINO   SEASON    OF    1904-5. 

Memphis,  Tenn.,  May  1,  1905. 

Captain  :  I  have  the  honor  to  submit  my  report  of  operations  of  the  construc- 
tion parties  operating  in  the  first  district  for  the  season  1904M>. 

Early  in  the  summer  arrangements  were  made  by  the  district  officer  with 
Messrs.  Phil  J.  Howard  &  Son  and  W.  T.  Downey,  both  owning  quarries  af 
RosI  Clare,  on  the  Ohio  River,  92  miles  above  Cairo.  No  formal  contracts 
were  made,  the  transactions  being  in  open  market.  The  Howards  agreed  to 
deliver  riprap  stone  of  specified  dimensions  upon  the  United  States  barges  at 
GO  cents  per  cubic  yard,  and  quarry  spalls  at  50  cents.  Downey^s  price  was  50 
cents  for  both  riprap  and  spalls,  the  United  States  to  furnish  an  inspector  and 
the  necessary  watchmen,  the  barges  to  be  loaded  as  directed  by  the  inspector. 
The  Howards  owned  three  quarries,  covering  about  li  miles  of  river  front, 
while  Downey  had  one.  The  former  parties  were  experienced  quarrymen, 
while  Downey  was  more  of  a  farmer  than  a  quarryman. 

Unfortunately  there  were  several  bad  shoals  between  Cairo  and  the  quarries, 
and  the  very  early  advent  of  low  water  in  the  Ohio  made  towing  both  difficult 
and  expensive.  Then,  too,  the  difficulty  of  keeping  a  sufficient  force  of  men  at 
the  quarries  caused  delays  to  the  towboats  and  often  compelled  them  to  leave 
with  short  tows.  In  the  early  part  of  July  towing  became  so  difficult  that 
operations  in  that  river  were  suspended  July  10  and  all  plant  towed  out.  The 
Howards  furnished  4,256  cubic  yards  of  riprap  and  spalls,  and  Downey  1,5GT 
cubic  yards. 

Foreseeing  the  early  closure  of  the  Ohio,  the  district  officer  had  in  the  mean- 
time made  arrangements  with  C.  C.  Huthmacher,  of  Grand  Tower,  111.,  to  furnish 
stone  at  the  same  price  and  under  the  same  conditions  as  the  Howard  agree- 
ment. Barges  were  sent  to  the  quarry  opposite  Grand  Tower  on  July  7,  and  as 
there  was  already  a  quantity  of  quarried  stone  on  hand,  work  of  loading  was 
liegun  on  the  following  day.  It  soon  became  evident  that  Huthmacher  had 
agreed  to  perform  more  than  he  was  able  to  do,  for,  being  under  a  penalty  con- 
tract w^ith  the  St  Louis  works  and  under  no  contract  with  us,  his  main  effort 
was  directed  toward  filling  the  requirements  of  his  contract,  and  hence  our 
tmrges  were  only  loaded  when  he  had  none  on  hand  for  the  other  work.  As 
he  was  always  short  of  labor  his  entire  output  was  but  little  more  than  his 
contract  requirements.  Arrangements  were  then  made  with  him  to  furnish  us 
with  quarried  stone  on  the  floor,  we  to  do  the  breaking  up  to  proper  size  and 
the  loading.  This  stone  was  furnished  at  30  cents  per  cubic  yard.  He  was 
also  to  continue  loading  on  barges  as  heretofore.  To  carry  out  this  arrange- 
ment properly  he  opened  another  quarry  behind  Tower  Rock ;  but  even  with  the 
two  quarries  working  the  outcome  was  scant,  and  much  delay  was  caused  to  our 
loading  party  by  reason  of  the  quarry  output  frequently  failing.  The  delays 
to  the  towboat  were  frequently  so  long  that  the  boat  was  cooled  down  while 
waiting  for  a  tow  in  order  to  save  fuel.  Any  delay  at  the  quarry  of  course 
reacted  unfavorably  upon  the  unloading  party  at  Fletchers  Bend,  and  in  order 
to  reduce  the  periods  of  idleness  of  that  party  as  much  as  possible  the  towboat 
frequently  left  the  quarries  with  two  and  three  barges  when  an  economical  tow 
was  from  eight  to  ten  pieces.  Huthmacher  loaded  upon  our  barges  3,494  cubic 
yards,  while  our  hired  force  loaded  3,977  cubic  yards.  Stone  towing  was 
finally  suspended  on  September  9,  by  which  time  the  river  between  Cairo  ana 
Grand  Tower  had  become  so  shoal  that  only  light  loads  could  be  taken  out. 

A  total  of  13,294  cubic  yards  were  towed  out  of  both  rivers.  Of  this  about 
10,000  yards  were  stored  on  the  bank  at  Fletchers  Bend,  while  the  balance  was 
kept  afloat  and  used  direct  on  the  work. 

While  the  laborers  at  the  stone  depot  were  only  paid  when  actually  at  work, 
they  had  to  be  subsisted  during  periods  of  enforced  Idleness.  The  pay  of  fore- 
men, watchmen,  inspectors,  and  towboat  crews  was  continuous  during  the 
month,  and  these  Items,  together  with  the  cost  of  fuel  consumed,  have  largely 
increased  the  cost  of  the  stone  as  finally  expended  upon  the  work. 

Considering  the  actual  towing  time  of  the  towboat,  the  coat  for  towage  to 
Fletchers  Bend  was  35  cents  per  cubic  yard,  while  when  the  time  lost  In  waiting 
at  the  quarries  is  taken  into  account  (and  this,  of  course,  is  the  actual  cost  to 
lis),  the  towage  per  yard  comes  to  59.3  cents.    There  is  no  doubt  that  could  the 
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boat  always  have  had  a  full  tow  when  it  arrived  at  the  quarries  tUe  oort  per 
yard  would  not  have  exceeded  32  cents. 

In  the  future  it  will  be  found  to  be  much  more  economical  if  contracts  or 
other  arrangements  for  the  furnishing  of  stone  upon  our  barges  could  be  made 
at  such  an  early  date  that  the  bulk  of  the  stone  would  be  at  the  depot  before 
the  advent  of  low  water. 

It  speaks  well  for  the  skill  and  carefulness  of  the  master  and  pilots  of  the 
towboat  that  despite  the  low  water  and  difficult  navigation  neither  boat  nor 
barges  sustained  the  slightest  injury  while  towing. 

•  Some  device  for  unloading  and  reloading  the  stone  would  reduce  the  cost  of 
handling  at  the  depot  very  considerably.  Probably  the  cheapest  device  would  be 
a  floating  steam  derrick  with  a  long  reach  of  boom.  This  machine  would  not 
only  unload  and  reload  the  stone,  but  could  also  be  used  for  dumping  the  stone 
on  the  graded  bank  handy  for  the  pavers.  Of  course  the  unloading  for  storage 
would  have  to  be  done  on  a  revetted  bank,  as  no  floating  derrick  could  be  built 
with  a  reach  sufiicient  to  store  the  stone  far  enough  behind  a  caving  bank  to 
make  it  feasonably  safe  against  caving  into  the  river. 

Total  amount  of  stone  received  during  1904,  13,294.29  cubic  yards,  distributed 
as  follows: 


Prom  PhllJ.  Howard  &  Son,  Rosi  Clare,  111 - 

FromW.     .  Downey.  Rosi  Clare^ 

FromC.  C.  Huthmacher,  Grand  Tower,  111 

From  C.  C.  Hnthmaoher,  Grand  Tower,  111.,  quarried  by  him,  but 
loaded  on  bargee  by  United  States  hired  force 

Total 


1.001.62 


The  cost  of  towing  from  quarries  to  Fletchers  Bend,  Ark.,  was  as  follows : 
From  Rosi  Clare  quarries,  inclusive  of  time  lost  by  towboat  waiting  for 

loaded  barges,  $0,593  per  cubic  yard.    Cost,  including  actual  towing  time  only. 

$0,523. 
From  Grand  Tower  quarries,  inclusive  of  time  lost  waiting  for  loaded  barges, 

$0.56  per  yard.    Cost,  including  actual  towing  time  only,  $0,355  per  cubic  yard. 

Cost  of  Rosi  Clare  stone  upon  barges,  5,823.09  cubic  yards $3, 337. 16 

Pay  roll,  inspector  and  watchmen 293.83 

3, 630. 99 

Cost  per  cubic  yard  on  barges,  $0,623. 
Cost  of  Grand  Tower  stone,  loaded  by  C.  C.  Huthmacher,  3,494.30 

cubic  yards $2,001.98 

Pay  roll,  Inspector  and  watchmen 208. 50 

2, 210. 48 

Cost  of  Grand  Tower  stone,  loaded  by  United  States,  3,976.90  cubic 

yards,  quarried,  at  $0.30  per  cubic  yard 1,193.07 

Cost  of  sledging  and  loading  on  barges 4,056.44 

5. 249. 51 

Cost  of  sledging  and  loading  per  cubic  yard $1.02 

Cost  per  cubic  yard  on  barges 1.32 

Coat  per  cubic  yard  of  Rosi  Clare  stone  delivered  at  Fletchers  Bend_.  1. 216 

Cost  per  cubic  yard  of  Huthmacher  stone  delivered  at  Fletchers  Bend.  1, 192 
Cost  per  cubic  yard  of  stone  loaded  by  United  States  delivered  at 

Fletchers  Bend  1.88 

Average  cost  of  all  stone  delivered  at  Plum  Point,  $1,429+  per  cubic  yard. 
Cost  per  cubic  yard  for  unloading  and  reloading,  $0.43-f-.    Cost  per  cubic 
3  ard  put  on  work,  $1.86. 
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PLUM   POINT  REACH. 

Osceola  bar, — The  project  for  the  season's  work  included  the  placing  of  about 
2,000  linear  feet  of  standard  revetment  along  Upper  Osceola  bar,  beginning  at  a 
lioint  about  500  feet  above  the  mouth  of  the  chute  and  running  thence  down- 
stream far  enough  to  lap  over  the  head  of  Lower  Osceola  bar.  In  18J)5  there 
were  placed  along  here  :iJ50  feet  of  standard  revetment,  but  within  five  years 
Sifter  construction  this  had  been  practically  destroyed  by  reason  of  the  down- 
stream traved  of  the  erosion  of  the  unprotected  bank  above.  In  1902  an 
attempt  was  made  to  place  about  1,200  feet  of  revetment,  but  owing  to  a  variety 
c»f  adverse  conditions  work  was  suspended  after  losing  al)out  600  feet  of  mat. 
Erosion  had  by  this  time  cut  away  the  bank  of  the  bar  so  much  that  at  one 
place  the  river  stood  against  the  main  shore.  In  1903  the  repair  of  the  Fletcher 
Bend  revetment  being  considered  more  Important,  and  especially  as  but  very 
little  change  had  taken  place  along  Osceola  bar,  no  work  was  done  at  the  latter 
place.  An  examination  made  early  in  1JK)4  showed  that  practically  no  change 
had  taken  place  here,  and  as  there  were  then  indications  that  the  channel 
heretofore  running  close  to  the  bar  might  close  up,  the  execution  of  the  project 
was  again  deferred.  An  examination  made  later  in  the  season,  and  at  a  very 
low  stage  of  river,  gave  no  evidence  of  recent  caving,  and  soundings  and  surface 
indications  tended  to  confirm  the  t>elief  that  the  channel  would  shift  over 
toward  the  middle  of  the  river,  which,  of  course,  would  render  revetment  of  the 
bar  shore  unnecessary. 

This  locality  should,  however,  be  kept  under  careful  observation  in  order  to 
prevent  any  possibility  of  the  reopening  of  Osceola  and  Bullerton  chutes. 

Fletchers  Bend. — The  work  mapped  out  for  the  season  was  the  c»ontinuatlon 
of  the  replacement  of  the  old  type  of  revetment  placed  in  1890-91,  part  of  which 
was  entirely  and  a  portion  partially  destroyed,  with  the  standard  type  as  far 
as  the  funds  available  would  permit. 

The  reconstruction  of  this  revetment  was  begun  in  1902.  but  owing  to  the 
lateness  of  beginning  work  that  year  only  770  feet  were  renewed.  In  the  fol- 
lowing year  an  additional  1,483  feet  were  placed,  and  during  the  past  season 
2,182  feet  were  added  to  the  work  of  the  two  previous  seasons,  and  <)<)2  feet 
were  placed  at  the  foot  of  the  old  work,  making  a  total  for  the  season  of  1904r-5 
of  2,844  feet  of  standard  revetment,  leaving  about  2,300  feet  of  fairly  good  old- 
%'pe  revetment  between.  This  should  be  renewed  during  the  present  year  in 
order  to  save  all  of  the  upper  bank  revetment  which  is  still  in  good  shape. 

Four  mats  were  required  to  make  up  the  above  length  of  revetment,  No.  4 
being  1,082  feet  long ;  No.  5.  683  feet ;  No.  6,  563  feet,  and  No.  7,  6(>2  feet  mak- 
ing a  total  of  2,894  feet  of  mat  The  ex<'ess  of  length  of  mat  over  length  of 
revetment  is  accounted  for  by  overlapping  of  the  contiguous  mats.  At  the 
foot  of  the  Fletchers  Bend  continuous  revetment,  where  mat  No.  7  was  placed, 
much  of  the  old  upper  bank  protection  above  the  9-foot  stage  was  still  in  good 
condition,  and  to  avoid  disturbing  this  by  regrading  the  caved-ofF  strip  of 
bank  in  front  of  the  mat  a  wall  of  dry  riprap  with  a  batter  on  the  face  was 
built  up  to  a  little  above  the  surface  of  the  undisturbed  paving.  This  wall  was 
made  li  feet  thick  at  the  base,  tapering  to  9  inches  at  the  top.  A  similar 
method  of  revetting  a  damaged  section  of  revetment  had  been  applied  in  1892 
at  Daniels  Point,  and  as  the  saving  effected  in  avoiding  the  tearing  up  of  the 
intact  paving  would  be  considerable  it  was  thought  that  the  application  of  this 
expedient  was  justified.    All  river  mats  were  built  250  feet  wide. 

Seven  connecting  mats  were  required  for  the  purpose  of  making  proi)er  con- 
nection between  the  high  and  low  water  bank  protection  at  such  places  where 
the  bights  in  the  shore  line  were  too  deei>  laterally  to  permit  the  weaving  of 
the  proper  curvature  into  the  river  mat  One  of  the  seven  was  placed  at  the 
foot  of  mat  No.  7  to  check  the  furtlier  upstream  travel  of  bank  erosion  at  the 
lower  extremity  of  the  section.  One  connecting  mat  was  also  placed  in  the 
1899  work  to  cover  a  cave,  and  some  additional  stone  was  placed  at  a  few 
places  where  the  paving  had  been  displaced  by  running  drift  or  ice. 

While  the  bank  was  being  graded  near  the  foot  of  mat  No.  4  a  sudden  sliding 
out  of  the  bank  occurred,  involving  to  some  extent  the  subaqueous  work  by 
displacing  it.  Soundings  taken  immediately  after  the  cave  and  also  on  the  fol- 
lowing day  showed  that  while  the  mat  received  no  structural  damage  it  was 
very  much  displaced,  both  laterally  and  vertically,  so  much  so  that  a  connect- 
ing mat  90  feet  wide  at  its  greatest  width  and  182  feet  long,  was  subsequently 
required  to  repair  the  damage.     It  was  found  that  the  graded  bank  in  front 
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of  the  cave  was  very  soft,  with  considerable  seep  water  flowing.  The  source 
of  this  seepage  was  traced  to  an  old  crevasse  hole  In  the  rear  of  the  old  State 
levee  situated  about  700  feet  behind  the  bank.  The  area  of  this  hole  was  con- 
siderable, and  the  depth  of  water  contained  therein  was  as  much  as  12  feet 
which  gave  a  head  above  the  ssero  of  the  gauge  of  17  feet.  The  amount  of  fill 
required  to  close  this  hole  was  4,400  cubic  yards.  The  filling  was  done  by  the 
levee  repair  force,  working  under  the  immediate  supervision  of  Assistant 
Engineer  Le  Vasseur. 

With  the  exception  of  the  cave  just  described,  there  were  no  losses,  damages, 
or  unusual  difficulties  of  construction,  the  entire  working  season  being  an  almost 
ideal  one  as  regards  weather  and  stage  of  river.  Labor,  too,  was  plentiful  and 
of  good  quality.  Stone  was,  of  course,  always  on  hand  as  wanted,  and  plant 
was  ample  and  in  good  shape.  The  brush  supply,  however,  was  not  always  up 
to  the  demands  of  the  work,  as  the  contractors  seemed  unable  to  hold  their 
labor.  A  mat  party  building  a  full-width  mat  should  always  have  two  barges 
of  brush  behind  the  weaving  barges  to  work  from.  Whenever  they  have  only 
one  barge  to  work  from,  the  mat  force  must  be  reduced,  otherwise  they  will  be 
in  each  other's  way  in  carrying  brush.  I  apprehend  that  so  long  as  the  con- 
tractors work  their  labor  from  daylight  to  dark  they  will  have  labor  troubles, 
and  I  believe  that  if  they  adopted  the  eight-hour  day  they  would  obtain  a  bet- 
ter class  of  men,  who  will  remain  with  them  for  some  time  and  thus  avoid  the 
necessity  of  their  changing  the  entire  working  force  about  once  a  week  and 
being  sometimes  reduced  to  a  half  dozen  men  when  they  ought  to  have  50. 

Construction  work  in  Fletchers  Bend  was  begun  on  September  3  and  consisted 
in  clearing  the  bank  to  be  revetted  of  all  standing  timber,  brush,  drift,  etc.  This 
was  done  by  the  unloading  party  at  such  times  when  they  were  out  of  stone. 
Mat  construction  was  begun  with  mat  No.  4  on  September  10.  This  mat  was 
made  1,082  feet  long  and  was  so  placed  that  its  lower  end  would  overlap  that 
part  of  the  old  work  still  in  a  fair  state  of  preservation  and  whose  reconstruc- 
tion was  to  be  postponed  for  another  year.    Mat  No.  4  was  sunk  October  1. 

Mat  No.  5  was  begun  October  8,  the  interim  between  the  1st  and  8th  being 
employed  in  placing  three  connecting  mats  required  in  front  of  mat  No.  4.  No. 
5  was  sunk  on  the  21st  of  October.  Its  length  is  683  feet  Two  connecting 
mats  were  required  here,  and  upon  completion  of  these  and  the  one  required  to 
cover  the  fault  in  mat  No.  4,  No.  0  was  begun  on  the  28th  of  October,  being 
sunk  November  5.  Its  length  is  563  feet,  and  it  connects  at  its  upper  end  wilb 
the  work  of  1903. 

Mat  No.  7,  which,  as  already  stated,  lies  at  the  foot  of  the  Fletchers  Bend 
continuous  revetment  at  what  was  formerly  known  as  section  "A,"  was  begun 
on  November  12  and  sunk  November  26.  It  is  662  feet  long.  One  connecting 
mat  was  placed  at  the  extreme  end,  as  already  described.  A  map  with  the 
season's  work  platted  thereon  is  submitted  herewith. 

As  soon  as  all  the  mat  work  had  been  completed,  the  entire  mat  plant  together 
with  one  quarter  boat,  one  pile  driver,  and  four  material  barges,  were  assembled 
ready  for  towing  to  Longwood,  Miss.  The  overseer,  together  with  the  fore- 
men working  on  mat  construction,  00  laborers,  and  the  kitchen  personnel 
were  sent  with  the  outfit,  which  left  on  November  29  in  tow  of  third  district 
steamer  Arthur  Hider. 

Grading  and  paving  of  bank  were  done  in  the  usual  manner  and  carried  up 
to  the  23-foot  contour. 

The  force,  reduced  by  the  draft  of  men  for  Ijongwood,  was  allowed  to  gradu- 
ally reduce  Itself,  so  that  on  the  day  of  completion  of  the  season's  work  on 
December  29  there  remained  but  40  laborers.  All  construction  plant  was  in 
Memphis  by  the  last  day  of  the  year. 

REPAIRS    TO    EXISTING    WORK. 

Daniels  Point. — A  small  fault  near  the  foot  of  the  1895  revetment  was 
repaired  by  regrading  and  repaving,  the  damage  being  above  the  low-water 
margin.    There  were  used  130  cubic  yards  of  riprap  and  spalls. 

Toward  the  close  of  the  working  season  another  fault  developed  a  short 
distance  above  the  one  repaired.  The  proper  repair  of  this  work  would  require 
a  connecting  mat,  but  as  the  mat  plant  was  then  at  Longwood,  Miss.,  nothing 
In  the  way  of  repairs  was  done.  It  Is  not  believed  that  this  fault  will  increase 
materially  before  it  can  be  properly  repaired  during  the  coming  working  season. 

Bullerton  Toirhead. — A  small  fault  near  the  extreme  end  of  this  revetment 
was  repaired  by  repaving.    The  fault  was  in  the  nature  of  displacement  of  the 
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stone  by  either  running  drift  or  Ice.  One  hundred  and  thirty  cubic  yardi9  of 
riprap  and  spalls  were  expended. 

This  is  the  first  expenditure  for  maintenance  of  this  work  since  Its  construc- 
tion in  18aV94. 

Fletchers  Bend, — A  fault  of  some  magnitude  developed  In  the  1899  work, 
which  lies  In  a  very  strong  eddy  primarily  caused  by  the  heavy  submerged 
spur  lying  Just  above.  The  repair  of  this  Involved  the  construction  of  a  cou- 
hecting  mat  58  feet  wide  by  213  feet  long,  1,041  cubic  yards  of  grading,  and 
1,073  square  yards  of  paving. 

There  is  appended  a  summary  of  work  done  during  the  season  and  the  cost 
of  the  same. 

I  would  respectfully  recommend  the  following  work  in  Plum  Point  reach  for 
the  ensuing  working  season.  This  recommendation  is  based  upon  the  assump- 
tion that  the  declining  river  will  show  no  materia!  change  in  the  conditions  at 
Osceola  bar.  Should  it  be  found  that  changes  inimical  to  the  regimen  of  the 
the  river  have  taken  place  it  may  become  necessary  to  postpone  all  or  part  of 
the  work  here  recommended. 

Between  the  foot  of  mat  No.  4  and  the  head  of  No.  7  there  lies  2,3(X)  linear 
feet  of  unreconstructed  old-type  revetment.  When  last  seen  the  upper  bank 
protection  along  this  stretch  was  in  very  good  condition,  but  the  subaqueous 
work  showed  unmistakable  signs  of  disintegration  along  the  low-water  margin. 
If  the  subaqueous  work  is  replaced  this  season  with  the  standard  type,  very 
little,  if  any,  work  will  be  required  on  the  upper  protection,  thus  effecting  a 
material  saving  in  cost.    This  work  is  therefore  recommended  as  urgent. 

Below  the  foot  of  mat  No.  7  lies  the  "  interrupted  "  revetment  of  Major  Leach, 
which  was  placed  in  1888  and  1889  and  which  is  now  so  badly  broken  up  that 
it  would  offer  but  little  resistance  against  the  erosive  efforts  of  the  current, 
should  any  greater  strain  be  thrown  against  it.  This  should  be  reconstructed 
with  standard-type  work.  About  5,000  linear  feet  would  be  required  and  then 
Fletchers  Bend  would  be  safe  for  a  long  time  to  come. 

The  cost  of  the  2,300  feet  l)etween  mats  Nos.  4  and  7  Is  estimated  at  $18  per 
linear  foot,  or  a  total  of  $45,000.  The  cost  of  the  lower  5,000  feet  is  estimated 
at  $25  per  linear  foot,  or  $125,000  for  the  5,000  feet. 

If  there  were  any  possibility  of  obtaining  funds  therefor,  I  should  strongly 
repeat  my  recommendation  for  the  closure  of  Gold  Dust  Chute  with  a  system 
of  abattis  dikes  thrown  from  the  head  of  Island  30  to  the  main  shore  and 
toward  Elmot  bar.  There  is  a  very  apparent  increase  In  the  discharges  through 
Elmot  and  Island  30  chutes,  and  with  the  aging  of  the  obstructions  at  the  head 
of  the  main  chute  this  danger  of  a  reopening  is  Increased. 

Fiel4  cost  of  netc  work,  Fletchers  Bend, 

Labor,  superintendence,  and  subsistence $33,719.81 

Stone,  12,794.29  cubic  yards,  at  $1.86 23,  797.  38 

Brush,  12.147.50  cords,  at  $1.12 13, 605.  20 

Poles.  42  cords,  at  $2 84.00 

Poles,  hard-wood,  223,  at  $0.333 74.33 

Wire  strand,  i-lnch,  12.&43  pounds,  at  $0.0325 417. 40 

Wire  strand,  |-lnch.  6.507  i)ounds,  at  $0.0239 1.55.  52 

Wire  strand,  ^-inch,  20.318  pounds,  at  $0.0283 .575. 00 

Wire  strand,  i-lnch,  54,253  pounds,  at  $0.0344 1. 866.  36 

Silicon  bronze  wire,  1,510  iMmnds,  at  $0.18 271.  80 

Galvanized  wire.  14,566  pouJWs,  at  $0.022 .^20.  45 

Clips,  i-lnch,  1,169,  at  $0.0849 99.25 

Clips,  f-inch,  844,  at  $0.0799 67. 44 

Clips,  A-Inch,  4,936.  at  $0.0780 385.00 

Staples,  1,265  pounds,  at  $0.0235 29.  73 

Lumber,  9,400  feet  B.  M.,  at  $13.24  per  thousand 124.  53 

Coal,  5,933,5  bushels,  at  $0.10 593.33 

Cordage.— i 1, 743.  80 

Towing „  7, 466. 50 

Miscellaneous  materials 379. 90 

Oils  and  engineer  supplies 200.  75 

Quarter-boat  equipage,  tools,  and  appliances 809. 01 

Transportation 831.  76 

Total 86, 870.  27 
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Summary  of  new  icark  at  Fletchers  Bend. 

Channel  mat  No.  4,  1,082  by  250  feet,  2,705  squares,  at  $7.92 $21, 436. 96 

Channel  mat  No.  5,  083  by  250  feet,  1,707.5  squares,  at  $7.05 12, 059.  Ofi 

Channel  mat  No.  6,  563  by  250  feet,  1,407.5  squares,  at  $7.83 11,019.85 

Channel  mat  No.  7,  662  by  250  feet,  1,655  squares,  at  $7.92 13, 116. 55 

57,  613. 31 

Connecting  mats,  768.4  squares,  at  $10.04 7,  718. 11 

Hydraulic  grading,  2.600  linear  feet=55,765  cubic  yards,  at  $0,038—  2, 131. 68 

Paving  bank,  2,609  linear  feet= 17,109. 75  square  yards,  at  $1.06 18. 177. 75 

Filling  water  hole,  4,400  cubic  yards,  at  $0.279 1, 229.42 

Total 86, 870.  27 

Repairs  to  existing  works, 

Daniels  Point $575. 55 

Fletchers  Bend 1,593.41 

Bullerton  Tow-head 484.45 

Total  expenditures  for  the  season 89, 523. 68 

Stone  unloaded  at  Fletchers  Bend  and  afterwards  reloaded  onto   barges, 
10,155  cubic  yards. 

Field  cost  of  repair  icork. 

Labor,  including  superintendence  and  subsistence $1,153.91 

Stone,  500  cubic  yards,  at  $1.86 930. 00 

Brush,  100  cords,  at  $1.12 112.00 

Poles,  30  cords,  cut  by  hired  labor  and  included  in  labor  cost 

Wire  strand,  i%-inch,  316  pounds,  at  $0.028:i S.M 

Wire  strand,  Hnch,  881  pounds,  at  $0.0344 30.31 

Galvanized  wire,  229  pounds,  at  $0.022 5.04 

Clips,  8-lnch.  24.  at  $0.0799 1. 91 

Clips,  tk-inch,  138,  at  $0.078 10.  77 

Staples,  35  pounds,  at  $0.0235 .82 

Lumber .84 

Cordage S.M 

Towing 388. 52 

Miscellaneous  materials 2. 31 

Total 1 -  2. 653. 41 

Respectfully  submitted. 

Aug.  J.  NoLTY,  Assistant  Engineer. 
Capt  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 


Appendix  2  B. 

BEPOBT    OF    MB.    W.    M.    BEES,    ASSISTANT    ENOINEEB,^N    C0N8TBUCTI0N    WOBK    IN 
SECOND  DISTBICT  DUBINO  SEASON  OF  1904-^. 

Memphis,  Tenn.,  May  i,  1905. 
Captain  :  I  have  the  honor  to  submit  a  report  upon  the  channel  works  under 
my  charge  at  Hopefleld  Bend,  Ark.,  and  Wolf  River,  Tenn.,  during  the  year 
ending  March  31,  1905. 

HOPEFIELD  BEND. 

For  a  general  description  of  this  work  see  Report  of  the  Chief  of  Engineo^ 
for  1904,  Supplement,  page  166  et  seq. 

Briefly,  at  the  close  of  the  working  season  of  1903-4,  there  was  In  place 
2,718  linear  feet  of  revetment  constructed  that  season  near  the  upiier  end  of  the 
bend  to  replace  the  old  1883  and  1884  revetments  which  had  been  destroyed  by 
caving,  but  of  this  about  250  feet  at  the  upper  end  and  170  feet  at  the  lower 
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end  was  of  narrow  mattresses,  built  principally  to  prevent  the  main  revetment 
trom  being  flanked  by  caving.  Hence,  there  was  practically  in  place  here  but 
2,300  linear  feet^f  full-width  revetment 

Below  this  there  was  a  caving  bank  for  about  1,000  feet  down  to  the  re- 
maining portion  of  the  1885  revetment,  and  this,  then  about  600  feet  long,  was 
rapidly  disintegrating.  Thon  came  840  linear  feet  of  revetment  of  the  old 
woven  type,  built  In  1891,  with  mattresses  220  feet  wide,  and  still  intact 
Next  below  this  was  840  linear  feet  of  similar  work,  built  during  the  same 
season,  but  which  had  failed  and  was  reconstructed  last  season  with  narrow 
fascine  channel  mats  116  feet  wide.  From  this  down  to  the  head  of  the  fas- 
cine mat  work  of  1899,  a  length  of  2,300  feet  the  revetment  was  of  the  old- 
type  mat,  built  in  the  years  1887,  1891,  and  1892,  with  a  good  pavement  along 
them  to  the  top  of  the  bank.  This  latter  section  was  subject  to  swift  currents 
during  high-water  stages,  and  had  broken  in  several  places  and  been  repaired 
in  1903.  Below  this  there  was  6,600  linear  feet  of  fascine-mattress  revetment, 
built. in  1893  and  1899  and  extending  some  distance  below  Hopefleld  Point 
This  has  afforded  good  protection,  the  failures  along  it  being  of  only  minor 
character  and  cheaply  repaired. 

The  high  flood  of  1904,  reaching  39  feet  on  the  Memphis  gauge,  did  no  dam- 
age to  the  new  revetment  of  1903,  the  protective  works  at  the  ends  holding 
effectively,  and  while  there  was  some  extension  of  the  caving  along  the  unpro- 
tected bank  at  the  upper  end,  this  was  much  less  than  anticipated,  being  only 
about  200  feet  in  length,  and  the  caving  back  into  the  bank  being  relatively 
small.  In  the -gap  below  the  new  revetment  the  caving  was  quite  active,  and 
encroached  considerably  into  the  bank. 

The  remaining  1885  revetment  failed  completely,  and  three  large  pockets 
caved  out  of  the  upper  section  of  the  1891  revetment,  practically  destroying  it, 
but  no  damage  was  done  to  the  section  below  this  which  had  been  reenforced 
in  1903.  The  upper  portion  of  the  2,300-foot  section  of  old-type  work  l)elow  this 
was  uninjured,  but  along  the  lower  iwrtion.  over  a  length  of  about  1,000  feet, 
there  were  numerous  settlings  near  the  low-water  line,  some  involving  the 
paving  to  above  mid  stage. 

Some  minor  damage  occurred  to  the  fascine  revetment  below  station  40  E., 
principally  to  the  paving,  which  settled  in  some  places  where  the  slope  was 
quite  steep,  and  at  other  places  was  displaced  by  ice  or  drift.  Just  at  Hopefleld 
Point  there  was  a  small  settling,  necessitating  the  building  of  a  small  connecting 
mat  for  repairs,  and  later  in  the  season  (February,  1905)  there  was  a  small 
break  at  station  60  E.,  attributed  to  the  kte  displacing  the  paving  and  permitting 
scour  of  a  very  sandy  bank.    This  also  required  a  mattress  for  its  repair. 

For  repairing  and  strengthening  the  Hopefleld  Bend  revetment  the  Commis- 
sion allotted  the  sum  of  $120,000,  which  was  expended  in  executing  the  following 
project : 

(1)  To  revet  the  gap  below  the  upper  work  of  1903-4  and  extend  the  same 
down  along  the  broken  upper  section  of  the  1891  revetment  to  join  onto  the 
reenforced  work  of  last  season. 

(2)  To  make  necessary  repairs  along  the  fascine  mattress  revetment  below 
station  40  E. 

(3)  To  reenforce,  as  far  as  funds  would  permit  the  remaining  old-type  revet- 
ments, such  reenforcement  to  be  with  fascine  mats  of  full  width  to  reach  deep 
water,  or  about  250  feet  wide,  and  to  restore  the  broken  or  settled  pavements. 

The  work  done  under  this  project  consisted  in  revetting  the  gap  and  the 
broken  bank  below,  a  length  of  2,440  feet,  with  channel  mats  254  feet  wide; 
extending  the  reenforcing  work  of  1903  downstream  to  station  19  -f  15  E.  with 
a  narrow  channel  mat  127  feet  wide  and  245  feet  long,  and  reenforcing  the  old 
work  between  stations  28  -f  50  E.  and  39  -f  82  E.  with  a  mat  254  feet  wide  and 
1,132  feet  long.  The  bank  was  paved  along  all  of  these  mattresses  or  the  paving 
reconstructed.  In  addition,  602  linear  feet  of  old  revetment  was  repaired, 
principally  the  paving,  and  four  old  barges  sunk  in  pockets  to  break  up  strong 
eddies. 

CONSTRUCTION. 
CHANNEL  MATS.   . 

The  first  tow  of  plant  was  delivered  August  31,  and  work  begun  the  following 
day  in  clearing  the  bank  of  timber.  Some  of  this  had  been  cut  In  June  but  not 
lemoved,  and  additional  caving  necessitated  further  clearing.  Numerous  tree^ 
uud  stumps  had  also  caved  into  the  river,  making  obstructions  which  had  to  be 
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removed  before  mattresses  could  be  placed.  The  towing  steamer  cleared  these 
from  the  lower  part  of  the  gap,  but  those  along  the  upi>er  part,  being  quite  large, 
were  removed  by  the  regular  snag  boat,  which  also  removed  the  shaft,  wheel, 
and  part  of  the  hull  of  a  steamer  wrecked  along  the  head  of  the  1881  work. 
Upon  the  arrival  of  wire  strand,  which  had  been  delayed,  mattress  construction 
was  begun  September  8.  This  mattress  (No.  6)  was  built  along  the  lower  part 
of  the  gap  between  stations  0  and  7  W.  It  was  much  curved  to  fit  the  very 
irregular  shape  of  the  bank,  was  730  feet  long  inside  and  775  feet  long  outside, 
length  of  752  feet  and  254  feet  wide,  and  was  finished  and  sunk  September  24 
when  the  river  was  at  the  6-foot  stage  and  the  current  velocity  0.4  feet  i>er 
second, 

Channel  mat  No.  7  was  begun  October  3  and  sunk  October  22.  It  is  925  feet 
long  by  254  feet  wide  and  protects  the  bank  between  stations  7  W.  and  16  W. 
This  mat  was  also  considerably  curved  to  fit  irregularities  of  bank.  The  cur- 
rent here  was  quite  swift,  so  it  was  designed  to  withstand  a  7  foot  per  second 
current,  but  at  the  date  of  sinking  the  river  fell  to  the  3.1-foot  stage,  and  the 
current  velocity  decreased  to  5.7  feet 

Channel  mat  No.  8  was  begun  October  27  and  sunk  Noveml)er  17.  It  is  93(> 
feet  long  and  254  feet  wide,  curved  to  fit  the  bank,  with  an  offset  at  the  head 
45  feet  by  32  feet  around  a  point,  and  revets  the  bank  along  the  1891  work  from 
stations  0+10  W.  to  8+40  E.,  lapping  onto  mat  No.  6  of  this  season  and  mat  No. 
5  of  1903-4.  The  stage  at  date  of  sinking  was  4.4  feet  and  current  5.4  feet 
Ver  second. 

Channel  mat  No.  9  was  begun  Noveml)er  25  and  .sunk  Deceipber  15.  It  is 
1.132  feet  long  by  254  feet  wide,  located  between  stations  28+50  E.  and  39+80 
E.,  along  old  revetment  of  1892,  and  laps  onto  the  fascine  mat  of  1899.  It  was 
sunk  at  a  2.2-foot  stage,  with  current  velocity  of  3  feet  i)er  second. 

Channel  mat  No.  10  was  begun  January  2,  1905,  and  sunk  Januai-y  7.  This  is 
a  narrow  mat  127  feet  wide  by  245  feet  long,  located  between  stations  16+70  E. 
and  19+15  E.  and  lapping  the  lower  end  of  mat  No.  5  of  1903.  It  was  sunk 
at  the  7.4-foot  stage  in  slack  current 

CONNECTING    MATS. 

Although  the  channel  mats  were  fitted  as  closely  to  the  shore  as  practicable, 
many  connecting  mats  were  required  to  unite  them  with  the  irregular  shore  line. 
In  all,  sixteen  of  these  were  built,  aggregating  1,342.46  squares.  Of  these,  five, 
measuring  781.12  squares,  Were  placed  in  the  gap;  three,  measuring  151.0 
squares,  along  mat  No.  8 ;  five,  measuring  300.04  squares,  along  mat  No.  9 ;  one 
of  68.3  squares,  at  stations  60  and  61 ;  and  one,  of  41.4  squares,  at  Hopefield 
Point.    The  channel  and  connecting  mats  were  of  the  usual  fascine  construction. 

Shoi'e  mats  and  drains. — At  two  localities,  one  between  stations  7  and  8  W. 
and  the  other  between  stations  13  and  13+40  W.,  the  bank  had  sloughed,  due 
to  seep  water,  leaving  loose  and  somewhat  unstable  earth  for  a  paving  founda- 
tion. As  it  was  not  considered  safe  to  pave  directly  on  this,  it  was  first  covered 
with  a  grillage  of  brush  three  layers  thick,  which  was  then  covered  lightly  with 
stone.  Between  stations  13  and  13+40  W.,  90  linear  feet  of  drain  ditches,  of 
4  feet  by  6  feet  sections,  were  dug  and  filled  with  brush. 

Four  shore  mats  were  built,  covering  an  area  of  98.15  squares,  and  the  brush 
filling  of  drains  equaled  21.6  squares. 

Grading, — ^This  was  done  by  the  hydraulic  method,  the  gi*ade  of  slope  being 
about  one  on  three,  but  flatter  at  points,  and  steeper  In  bights  of  shore  pockets. 
The  slope  was  not  graded  to  the  top,  a  shoulder  of  (5  to  8  feet  vertical  height 
being  left  there.  The  work  was  much  interrupted  on  account  of  interference  of 
mat  plant  and  lines.  In  all,  1,120  linear  feet  of  bank  was  graded,  removing 
33,000  cubic  yards,  all  of  this  being  in  the  gap  between  stations  1  and  14  W. 
Considerable  hand  grading  was  done,  the  total  being  26,342  square  yards  of  bank 
dressed  and  graded. 

Paving, — This  was  of  the  usual  construction,  from  6  to  7  inches  of  closely 
pitched  riprap  on  a  bed  of  3  to  4  inches  of  quarry  spalls,  but,  owing  to  the  short 
supply  of  the  latter,  these  were  omitted  in  some  places  where  the  bank  was  of 
hard  or  buckshot  clay.  Where  the  bank  was  of  sand  or  of  a  sandy  nature 
spalls  were  always  used. 
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In  the  gap,  and  in  large  |)ockets  along  mat  No.  8,  the  paving  was  in  general 
extended  to  the  25-foot  stage,  though  in  some  places  not  quite  so  high,  but  it 
was  always  lapped  onto  the  hard  top  stratum  of  buckshot  clny. 

The  following  are  quantities  laid : 

Square  yards. 

Along  mats  Nos.  6  and  7.  stations  0  to  14+60  W 13, 345 

Along  mat  No.  8,  stations  0  to  8-f  50  E 3, 713 

Along  mat  No.  9,  staUons  28  to  40  E 2,  794 

Between  stations  40  and  43  E 1,238 

Between  stations  49  and  50  E 690 

Between  stations  65  and  66  E 4<)2 

Between  stations  98+40  and  99+60 423 

Total  new  paving  laid 22.665 

Bank  repaved,  i.  e.,  stone  removed,  bank  graded,  and  stone  relaid : 

Square  yards. 

Along  mat  No.  9,  stations  28  to  40  E 2,753 

Along  mat  No.  10,  stations  16+70  to  19+15 390 

Above  mat  No.  9,  stations  27  to  28 122 

Total  paving  relaid i 3,265 

Barges  sunk. — Four  old  and  condemned  barges  were  sunk  In  pockets  with  the 
object  of  reducing  eddy  curi-ents,  to  which  the  slipping  tendency  of  the  bank 
was  attributed.  They  w^ere  located  at  stations  4+79  E.,  40+39  E.,  41+42  E., 
and  50+47  E. 

Material  atid  labor. — Brush  and  jioles  were  supplied  by  contract  f.  o.  b.  Gov- 
ernment barges  for  $1.08  per  cord  for  the  former  and  |2  per  cord  for  the 
latter.  The  supply  was  short  of  requirements  during  part  of  October  and  up 
to  November  9,  when  contractors  moved  to  a  large  and  accessible  brush  bar 
42  miles  below  the  work,  and  thereafter  the  supply  was  plentiful.  During 
October  158  cords  of  brush  were  cut  by  hired  labor  at  a  cost  of  $1.32  i>er  cord. 

Stone  was  supplied  by  contractor  on  his  own  barges  delivered  at  the  works 
at  $1.69  i)er  cubic  yard  for  l)oth  riprap  and  spalls.  The  source  of  supply 
was  from  both  the  Mississippi  and  Ohio  rivers  above  Cairo.  The  deliveries 
were  not  up  to  the  retiuirements,  as,  owing  to  many  quarries  on  the  Mississippi 
River  having  been  ruined  by  the  new  railroad  built  in  front  of  them,  the 
supply  from  that  source  was  curtailed,  and  the  Ohio  River  was  too  low  for 
navigation  for  a  great  part  of  the  season.  To  supply  the  shortage  the  con- 
tractor purchased  some  stone  by  railroad,  delivered  on  his  own  barges  at  Mem- 
phis, and  the  Government  bought  some  stone,  f.  o.  b.  cars  ou  siding  at  Hope- 
field  Bend,  at  $1.55  per  gross  ton,  and  loaded  same  on  barges,  charging  the 
excess  in  cost  to  the  contractor. 

During  the  early  part  of  the  season  negro  laborers  only  could  be  had.  These 
were  paid  $1.50  per  day,  without  board.  In  October  a  few  white  men  were 
hired  at  $1  per  day  and  board.  These  were  not  efficient,  each  staying  but  a 
few  days.  In  an  attempt  to  secure  a  better  class  of  men  the  wages  of  whites 
were  increased  to  $1.20  per  day  and  board,  and  to  keep  up  a  better  attendance 
of  negro  laborers  their  ferry  transiwrtation  from  Memphis  to  the  works,  cost- 
ing 15  cents  per  man  per  day,  was  paid  by  the  Government. 

In  general, — ^The  low  stage  of  the  river,  which  prevailed  during  the  entire 
working  season,  permitted  the  sinking  of  mattresses  in  the  gap  and  just  below 
with  safety,  whereas  at  higher  stages  this  would  have  been  difficult  and  risky 
on  account  of  the  swift  current. 

The  work  was  delayed  by  shortage  of  brush  and  by  slow  deliveries  of  stone. 
Kaln  late  in  December  and  in  January  retarded  progress,  and  on  January  15 
running  ice  compelled  the  removal  of  all  plant  to  Wolf  River.  This  was  moved 
back  to  the  "  Bend  "  on  the  20th  and  work  resumed ;  but  on  the  25th  a  second 
run  of  .ice  caused  another  removal  of  the  plant  to  Wolf  River,  where  It  was 
kept  until  the  Ice  ran  out  on  February  20,  when  work  was  resumed  with  a  small 
force  and  finished  on  February  28,  1905,  this  closing  the  season. 

To  complete  the  work  at  this  locality  will  require  the  reenforcement  of  about 
1,000  linear  feet  of  old-type,  woven-mat  revetment,  the  extension  of  the  paving 
along  5,000  linear  feet  of  recent  work,  now  at  about  the  25-foot  level,  to  the 
top  of  the  bank,  and  the  probable  extension  of  the  present  work  about  1,000  feet 
upstream. 
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The  amount  of  work  done  und  cost  is  sbowu  below. 

Extent  of  work  and  cost  hi  detail. 

NEW    WORK. 

Five  channel  mats,  containing  9,786.73  squares : 

Brush,  14,789.33  cords $15,972.48 

Brush  (cut  by  labor),  158.30  cords 209.39 

Poles,  595.03  cords 1.190.06 

Poles  (hard  wood),  473 201.98 

Stone  riprap.  5,555.58  cubic  yards 9,388.93 

Stone  riprap  (from  stock),  625.40  cubic  yards 409.58 

Stone  spalls,  190.06  cubic  yards 321.20 

i-inch  wire  strand.  58,780  pounds 2,012.03 

^-inch  wire  strand,  34,159  pounds 1. 001. 18 

S-inch  wire  strand,  5,430  pounds 128.70 

i-lnch  wire  strand,  32,560  pounds 1,059.89 

No.  12  wire,  24,700  pounds 553. 13 

Silicon  bronze  wire,  3,899  pounds 099.24 

Wire  staples,  1,610  pounds 39.78 

A-lnch  clips.  6,074 406.15 

i-lnch  clips,  1,337 105.10 

i-lnch  clips,  3,520 291.34 

Rope  793.  69 

Lumber 65.  72 

Ferriage  of  laborers  from  Memphis  to  works 655.91 

Labor,  including  subsistence 23.  (554.  53 

Total  cost  at  $6,045  per  square* $59,160.01 

Sixteen  connecting  mats,  containing  1,342.46  squares : 

Brush,  1.906.77  cords $2,059.33 

Poles,  122.89  cords 245.  78 

Stone  riprap,  1,012.81  cubic  yards 1,711.65 

i-lnch  wire  strand,  9,059  i>ounds 310.42 

tk -Inch  wire  strand,   4,750  pounds 135.51 

I-lnch  wire  strand,  140  pounds 3.32 

i-inch  wire  strand,  1,835  pounds 59.64 

No.  12  wire,  4,244  pounds 93.40 

Wire  staples,  340  pounds 8. 34 

TfW-lnch  clips,  1,546 120.61 

i-inch  clips,   13 1.04 

i-inch  clips,  73 6.22 

Rope 147.00 

Ferriage  of  laborers  from  Memphis  to  works 127. 51 

Labor,  Including  subsistence 4.419.02 

Total  cost,  at  $7,038  per  square 9,448.  79 

Four  shore  mats  and  90  linear  feet  of  brush  drains, 
119.75  squares : 

Brush,  164.60  cords $177.  77 

Poles,  45  cords 90.00 

Stone  riprap,  250  cubic  yards —  422.50 

No.  12  wire,  616  pounds 13. 55 

Labor,  including  subsistence 313.08 

Total  cost  at  $8.50  per  square 1,016.90 

Total  cost  of  mattress  work 69,(325.  70 

Clearing  bank,  6.8  acres : 

Labor,  including  subsistence,  at  $114.02  per  acre 775.  36 
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Fly<lrfiulic    grading,    1,120    linear    feet,    83,000    square 
yartls: 

X/Ebor,  including  subsistence $815.05 

Coal 347.59 

Oil  and  engineers*  supplies 126.83 

Total  cost  at  $1.1521  per  linear  foot,  or  $0.0391 

per  square  yard $1,290.37 

H&xid  grading,  26,342  square  yards : 

Labor,  including  subsistence,  at  $0.08204  per  square 

yard 2, 161. 12 

Paying  bank,  22,665  square  yards : 

Stone  riprap,  5,319.13  cubic  yards $8,969.33 

Stone  spalls.  1,061.01  cubic  yards 1, 793, 12 

Stone  spalls  (stock) ,  324  cubic  yards 474. 04 

Stone  riprap,  100  cubic  yards 146.00 

Lumber 77. 00 

Ferriage  of  laborers  from  Memphis  to  works 180. 24 

Labor,  including  subsistence 4, 437. 82 

Total  cost,  at  $0.7102  per  square  yard 16, 097. 55 

Total  cost  of  paving,  clearing,  and  grading 20, 324. 40 

Cost  per  square  yard,  $0.8967. 
Repairing  old  work,  3,265  square  yards,  including  re- 
moving and  relaying  paving,  and  dressing  bank : 
Labor,  including  subsistence,  at  $0,318  per  square 

yard 1, 038. 18 

Sinking  four  barges  in  holes : 

Stone».riprap,  160  cubic  yards $270. 40 

No.  12  wire,  300  pounds 6.60 

i-inch  strand,  430  pounds 13.98 

i-inch  clips,  4 .34 

Labor,  including  subsistence 429.22 

Total  cost,  at  $180.13  per  barge 720. 54 

Total  construction  cost 91,708.82 

(General  expenses. 

Superintendence : 

Labor,  including  subsistence $4,138.31 

Care  of  plant : 

Labor,  including  subsistence $3,662.63 

Coal 324. 00 

Oil  and  miscellaneous  material 91.  25 

4, 077. 88 

Repairs  to  plant : 

Labor,  including  subsistence 590.  31i 

Towing : 

Labor,  including  subsistence $5,063.41 

Coal 3, 649. 67 

Oil  and  engineers*  supplies 142. 10 

Hire  of  steamers . SST^.  00 

Miscellaneous   material 173.05 

9, 913. 23 

Total  of  general  expenses 18,719,81 

Total  field  cost 110,428.63 

Sup.  Eng.  1905 12 
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The  general  expense  account  is  20.4  per  cent  of  the  construction  cost  This 
is  much  higher  than  usual,  due  to  long-distance  towage,  etc.,  and  the  cost  of 
caring  for  plant  during  the  two  ice  runs. 

Additional  expenditures  were: 

Plant  repairs  at  fleet $553.41 

Surreys 944.65 

Main  office  expenses 1,298.75 

Property,  appliances,  outfit,  etc 3,566.71 

Total 6. 363. 52 

Making  the  total  expenditures 116,  792, 15 

Prorating  the  general  expense  account  into  construction  items,  the  field  costs 
per  unit  of  worlt  are  as  follows : 

Per  square. 

Cost  of  channel  mats $7,278 

Cost  of  connecting  mats 8.473 

Cost  of  paying  (including  clearing  and  grading) 1. 079 

The  total  length  of  channel  mats  built  was  8,984  feet,  but  these  protected  only 
8,817  linear  feet  of  bank,  the  difference,  167  feet,  being  due  to  laps  and  increased 
lengths  of  mats  over  bank  measurements  on  account  of  curring  them  into  pock- 
ets and  around  points. 

The  cost  of  the  complete  revetment  in  the  gap,  from  stations  0  to  16  W.,  a 
length  of  1,600  feet,  was  $33,234  per  linear  foot 

The  following  table  shows  the  quantity  of  material  used  per  unit  of  work : 


9,786.73 
sguares 
cnsnnel 
mats  (per 
square). 


1,842.46 
squares  con- 
necting mats 
(per  square) 


22,065  square 
yards  pay- 
ing (per 
square 
yard). 


Brush cords 

Poles do.. 

Stone cubic  yards 

Wire,  No.  12 pounds 

Wire,  bronze do... 

Wire  strand: 

f-inoh 

A-inch 

l-inch 

f-inch , 

Clips,  assorted number. 


1.5112 
.077 
.651 

2.528 


6.006 

8.408 

.666 

8.88 
1.12 


1.42 
.001 
.754 

8.161 


.8002 


6.75 
8.54 
.105 
1.367 
1.22 


WOLF  BIVEB. 

The  dredge  Wolf,  two  dump  scows,  and  tender  steamer  Itasca  were  moved  to 
Wolf  River  on  August  18.  Dredging  was  begun  on  the  following  day  at  the 
mouth  and  continued  up  to  the  railroad  incline  until  September  26,  18,720  cubic 
yards  of  material  being  removed  and  a  good  navigable  channel  opened.  When 
work  was  begun  the  stage  was  6.5  feet ;  it  then  rose  to  7.9  feet  on  August  31 ; 
fell  to  3.8  feet  September  21,  and  rose  to  0.8  feet  on  September  26.  The  dredge 
was  then  moved  to  the  shoal  below  Bayou  Gayoso  and  worked  there  until 
October  5,  the  stage  being  between  6  and  7  feet  Then  three  days'  work  was 
done  at  Cochran's  incline,  and  from  October  10  to  31  the  shoal  below  the  Ander- 
son-TulIy  mill  was  dredged.  Here  the  dredging  was  hard,  much  of  the  material 
being  coarse  sand  mixed  with  gravel,  shattered  rock,  and  bowlders,  the  result 
of  the  blasting  operations  here  in  1902. 

The  river  at  this  time  had  fallen  to^he  3-foot  stage,  developing  some  shoal 
places  below  the  railroad  Incline,  whither  the  dredge  was  moved  and  operated 
until  November  9,  when  the  river  had  risen  to  the  5-foot  stage.  From  Novem- 
ber 10  to  18  a  second  cut  was  made  through  the  Bayou  Gayoso  shoal,  after 
which  work  was  resumed  on  the  Anderson-Tully  shoal,  and  continueil  there 
until  December  7,  the  water  falling  to  the  2.5-foot  stage. 

One  day  was  spent  In  dredging  and  removing  snags  just  above  the  railroad 
bridge  to  open  the  channel  to  Bennett's  mill.  This  was  the  only  work  done 
above  the  bridge,  as  the  other  mills  there  were  Idle  for  other  than  shoal  channel 
causes.  From  December  8  to  10  a  small  shoal  was  removed  below  the  railroad 
Incline.    This  improved  the  channel  so  that  the  transfer  boat  carried  full  loads 
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for  the  balance  of  the  season,  although  the  river  fell  to  the  0.6-foot  stage  De- 
cember 26. 

From  December  11  to  22  work  was  continued  and  finished  on  the  Anderson- 
Tully  shoal ;  the  broken  stone  and  bowlders  were  dredged  from  the  channel  and 
the  rock  cut  widened  by  blasting,  about  six  days  l)eing  consumed  in  the  latter 
work,  using  150  pounds  of  dynamite  in  charges  varying  from  3^  to  19i  pounds ; 
about  340  cubic  yards  of  this  rock  was  removed  with  the  dredge. 

On  December  23  the  dredge  was  worked  at  Bayou  Gayoso.  A  heavy  rain 
that  night  made  the  current  too  strong  for  work  the  next  day;  this,  quickly 
followed  by  more  rain,  caused  a  strong  run-out  in  Wolf  River,  and,  as  the  Mis- 
sissippi began  to  rise,  work  was  suspended  for  the  season  and  the  plant  cleaned 
up  and  crew  discharged  December  31. 

Navigation  was  maintained  during  the  entire  season  up  to  the  railroad  bridge, 
although  the  water  fell  below  the  1-foot  stage.  The  dredging  this  season  has 
put  the  river  in  much  better  condition  than  ever  before  at  such  a  low  stage,  and 
the  work  done  on  the  rock  ledge  will  make  a  permanent  improvement  there. 

The  following  work  was  done  at  localities  named: 

Between  the  mouth  and  the  railroad  incline :  24,560  cubic  yards  material,  10 
saw  logs,  1  snag,  1  set  car  trucks. 

Shoal  below  Bayou  Gayoso :  9,000  cubic  yards  material,  13  saw  logs,  3  snags, 
1  stump,  1  section  railroad  iron. 

Shoal  at  Ck)chran's  mill  incline :  1,440  cubic  yards  material,  2  saw  logs. 

Shoal  below  Anderson-Tully  mill:  12,200  cubic  yards  material  (of  which  340 
cubic  yards  was  rock),  120  saw  logs,  8  snags,  2  stumps. 

Between  the  railroad  bridge  and  Bennett's  upper  mill :  240  cubic  yards  mate- 
rial, 3  saw  logs,  1  snag. 

Total  work  done:  47,440  cubic  yards  of  material  dredged,  166  obstructions 
removed. 

All  material  and  many  obstructions  were  dumped  into  the  Mississippi  River, 
and  some  of  the  saw  logs  turned  over  to  mill  owners. 

The  field  cost  was  as  follows : 

For  operating  dredge : 

Labor $2. 212.  68 

Fuel 811. 10 

Machinery  repairs  and  material 179.82 

Oil  and  engineer's  supplies 76.09 

Explosives 27.91 

Ice 17.00 

$3, 324. 60 

For  operating  tender  boat : 

Labor 1, 485.  07 

Fuel 5a3.  GO       * 

Repairs,  material,  and  supplies 37.87 

Oil  and  engineer's  supplies 27.60 

Ice 14.60 

Hire  of  steamer 495.06 

2,564.34 

Superintendence 250. 00 

Total  field  cost 6,138.94 

Distributed  as  follows: 

Dredging  47,440  cubic  yards,  at  $0.1115 $5,289.43 

Removing  166  snags,  at  $2.945 488.87 

Blasting  340  cubic  yards  rock,  at  $1.060 360.  64 

6, 138.  94 
The  total  expenditures  for  the  year  ending  March  31,  1905,  were : 

Field  cost  as  above $6, 138.  94 

Main  office  expenses 408.07 

Care  of  plant  during  lay-up  i)eriod 350.00 

Repairs  to  floating  plant  (including  $321.53  for  new  dipper  and  fix- 
tures)      1, 748.  34 

Property  purchased 31. 53 

Total 8, 676. 88 
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On  the  basis  of  total  expenditures  the  unit  cost  is : 

Dredging,  per  cubic  yard $0,158 

Snagging,  per  snag 4. 122 

Blasting,  per  cubic  yard 1.484 

Commercial  atatUtics  of  Wolf  River  for  the  year  1903. 

Number  of  lumber  manufacturing  plants,  8. 

Capital   invested $1, 566. 000 

Value  of  finished  product $2,442,000 

Paid  in  wages $562,500 

Timber  sawed FeetB.  M—  80,400,000 

Value  in  logs $707,250 

Lumber  purchased  on  barges FeetB.  M__  15,200,000 

Value  at  mill $286,000 

Towing  plant  employed:  Steamers,  8;  derrick  boats,  2;  barges,   12;  total 
value,  $130,000. 

Freight  cars  transferred  by  Choctaw,  Oklahoma  and  Gulf  Railroad  Company 
steamer  (}en.  Pierson,  96,400. 
Respectfully  submitted. 

W.  M.  Rebs, 
A89i9tant  Engineer. 
Capt  E.  W.  Van  C.  Lucas, 

Corp8  of  Engineers. 


Affkndix  2  C. 

BEPOBT  OT  MB.  A.  J.  NOLTT,  UNITED  STATES  ASSISTANT  ENGINEEB,  ON  PLAIfT  PABTY, 
AT  MEMPHIS,  TENN.,  DURING  SEASON  OF  1904-5. 

Memphis,  Tenn.,  May  1, 1905. 

Captain  :  I  have  the  honor  to  submit  my  annual  report  of  the  care  of  and 
repairs  to  plant  party  at  Memphis,  Tenn.,  for  the  season  of  1004-5. 

Steamer  Chisca. — Very  little  work  was  done  on  this  vessel  in  1904.  The 
work  done  then  consisted  in  making  new  plungers  for  the  *'  doctor,"  screening 
doors,  windows,  and  transoms,  and  a  general  overhauling  of  the  machinery. 
Since  the  boat  was  laid  up  after  the  close  of  construction  work  new  stacks 
were  erected,  breeching  repaired,  engines  overhauled,  wheel  repaired,  boat 
painted  inside  and  out,  joiner  work  in  front  of  pilot  house  taken  down  and  reset 
m  order  to  close  up  shrinkage  openings,  and  two  new  sheets  put  into  boilers. 
The  entire  roof  was  newly  covered  with  12-ounce  army  duck.  This  vessel  is  In 
good  condition. 

Steamer  Titan. — ^A  hot-water  boiler  was  attached  to  the  cooking  range  and 
connection  made  with  the  bathroom  and  washstands;  all  doors,  windows,  and 
transoms  were  screened;  a  large  ice  chest  was  built  on  the  main  deck  and  a 
refrigerator  set  up  on  the  boiler  deck  aft  of  the  cabin;  main  engines  were 
lined  up,  and  new  cams  were  attached  to  wheel  shaft  and  new  cam  and  braeket 
made  and  put  up  on  port  cylinder  timlier  to  replace  a  broken  one;  capstan 
engine  was  repaired,  furnace  rebuilt,  and  one  new  mud  drum  attached  to  boiler 
to  replace  one  so  badly  corroded  as  to  make  its  further  use  dangerous.  The 
wheel  has  been  partially  rebuilt  and  reduced  in  diameter  12  inches,  as  it  dipped 
6  inches  too  deep.  Fantail  on  port  side  was  renewed,  the  old  one  having  been 
crushed  in  by  collision  with  one  of  the  dredges  working  in  Presidents  Island 
Crossing.  The  boat  is  now  being  painted  on  the  outside.  A  steam  steering 
machine  is  being  built  in  the  fleet  shop  at  such  times  when  the  machinist  has 
no  more  urgent  work  to  do.  Present  condition  of  l)oat  good.  This  vessel  was 
last  fall  backed  upon  the  wreck  of  the  James  Lee  and  had  a  hole  stove  In  the 
bottom  Just  forward  of  the  rake.  This  has  been  well  battened  from  the  Inside, 
making  it  perfectly  secure.  It  can  not  be  better  repaired  until  the  boat  is 
placed  on  the  ways  for  other  repairs. 
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Steamer  Oraham. — ^This  vessel  has  received  only  minor  repairs  to  machinery 
and  hull.  All  steam  pipes  were  covered  with  magnesia  covering.  The  boat  will 
be  painted  soon.    Present  condition  good. 

Steamer  Abbot. — This  vessel  has  had  both  cylinders  bored  out  as  they  were 
worn  out  of  true.  The  feed-water  heater  is  being  thoroughly  repaired.  It  requir- 
ing new  water  tubes,  tube  sheet,  and  bottom  head.  Engines  are  being  lined  ui) 
and  put  In  good  condition.  The  vessel  will  be  docked  soon  In  order  to  have 
some  slight  repairs  made  to  hull  under  the  boiler,  after  which  the  condition  of 
the  boat  will  be  good. 

Steamer  Inique. — ^This  vessel  is  a  single-screw  propeller  with  triple-expan- 
sion engines  and  a  Ward  water-tube  boiler.  The  hull  is  of  steel ;  length,  90  feet ; 
beam,  13.5  feet;  d^)th  of  hold,  5  feet;  draft,  32  Inches;  engines  are  7  inches, 
10.5  inches,  16  by  10  inch  stroke;  boiler  pressure  allowed,  225  pounds;  gross 
tonnage,  33.  The  boat  was  built  at  Charleston,  W.  Va.,  in  1001,  but  had  been 
fittle  used  before  purchase  by  the  United  States.  The  boat  is  well  adapted  for 
Inspection  trips  and  for  survey  duty,  but  Is  too  light  In  structure  for  heavy 
towing.  The  speed  as  calculated  from  a  number  of  trips  is  equivalent  to  about 
11.5  miles  In  still  water.  Upon  arrival  of  the  boat  at  the  fleet  the  old  paint  on 
the  outside  of  cabin  was  burnt  off  and  four  coats  of  white  lead  in  oil  applied. 
A  water-closet  for  the  crew  was  fitted  up  in  the  forward  hold ;  two  ventilators 
were  put  over  the  engine  room  to  carry  off  the  hot  air ;  an  asbestos  shield  was 
hung  in  front  of  the  boiler  to  reduce  the  heat  in  the  engine  room ;  a  reflex 
water  gauge  was  put  in  in  place  of  the  ordinary  one,  which  would  not  stand 
the  pressure,  and  a  steam  fan  was  set  up  in  the  cabin.  Some  changes  were 
made  In  the  vestibule  or  entrance  to  the  saloon ;  cupboards  for  the  china  and 
silverware  made;  lockers  provided  for  each  berth  in  the  stateroom,  etc.  On 
one  of  the  trips  the  cylinder  head  and  piston  head  of  the  low-pressure  cylin- 
der were  broken.  The  damage  was  repaired  by  the  purchase  of  new  parts. 
The  vessel  was  docked  for  examination  of  bottom,  which  was  found  in  good 
condition,  -except  at  places  where  the  brass  fittings  of  the  outboard  condenser 
Iilpes  touched  the  steel  skin.  Here  the  action  of  the  electrolysis  was  very 
apparent  In  the  deep  plttings.  The  bottom  was  scraped  and  painted  with  red 
lead  and  the  brass  insulated  from  the  steel.  Some  of  the  tubes  of  the  boiler 
were  opened  for  the  purpose  of  ascertaining  the  condition  of  the  Interior,  and 
they  were  found  to  be  perfectly  clean  on  the  inside,  showing  no  scale  or  other 
deposit  The  boat  is  very  complete  in  every  respect,  being  fitted  out  with 
dynamo,  searchlight  incandescent  lights  all  over,  bath  tubs,  water-closets,  wash- 
stands,  hot  and  cold  water,  circulating  pumps,  condenser,  spare  propeller,  life- 
preservers,  lifeboat  etc.    Present  condition  good. 

Tuff  Itasca, — ^Two  new  sheets  and  one  new  mud  drum  were  put  Into  the 
boiler;  new  pistons  in  cylinders;  wheel  repaired;  boat  docked,  scraped,  and 
painted.    Present  condition  good. 

Orader  No,  2. — One  new  water  cliamber  put  in  to  replace  a  badly  cracked  one ; 
and  general  repairs  of  a  minor  nature  to  put  in  shape  for  the  season's  work. 
Present  condition  good. 

Chrader  No,  9313. — The  hull  for  this  machine  was  built  out  of  barge  No.  9313 
the  previous  season.  During  the  present  season  the  machinery  from  former 
grader  No.  40,  the  hull  of  which  had  been  condemned  as  not  worthy  of  repair, 
was  moved  onto  the  new  hull  and  erected.  Two  boilers  from  condemned  grader 
No.  4  were  set  up.  On  one  end  of  the  hull  pile-driver  leads  were  erected  and  a 
suitable  engine  placed.  A  donkey  boiler  and  pump  for  washing  out  the  main 
boilers  has  been  set  up,  the  boiler  having  been  transferred  from  the  dredging 
fleet  Present  condition  of  this  machine  good,  except  that  some  work  will  have 
to  be  done  to  the  friction  hoist  of  the  pile-driver  machinery,  which  does  not 
hold  well. 

Machine  shop. — Received  only  routine  repairs,  such  as  patching  guards,  lining 
up  shafting,  repairs  to  engine,  including  the  boring  out  of  the  cylinder,  repairs 
to  machine  tools,  etc.  This  boat  should  be  docked  this  season  for  repairs  to 
hull.    Present  condition  only  fair. 

Pile  driver  No.  6. — Minor  repairs  of  small  extent  only.  Present  condition 
good. 

Pile  driver  No.  9. — ^Minor  repairs  sufficient  to  keep  hull  afloat  This  machine 
should  be  docked,  as  the  hull  is  In  unsea worthy  condition.  Present  condition  of 
hull  bad. 

Dredge  Wolf. — ^Thls  machine  was  docked  In  order  to  have  some  damage  to 
head  block  below  the  water  line  repaired.  The  machinery  was  overhauled  and 
eTerytbing  pot  in  shape  for  the  season's  dredging  operations  in  Wolf  River. 
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The  dredge  was  again  docked  February  20,  1905,  to  have  hull  rebuilt  This 
work  is  about  completed,  and  as  soon  as  the  vessel  comes  off  dock  the  machinery 
and  rigging  will  be  put  into  thorough  shai)e.     Its  condition  then  will  be  good. 

Barges  {built  in  189S).—yo8.  9S03,  9305,  9317,  9319,  932JD,  9323,  and  9327  were 
rebuilt  from  the  bottom  up  during  the  season,  making  practically  new  bsirges 
of  them.  No.  9317  was  changed  into  an  open-bull  coal  barge.  In  addition  to  the 
above,  9318,  rebuilt  all  but  the  deck  during  190,3,  had  the  deck  placed.  These 
barges  are  all  in  good  condition,  except  that  two  of  them  were  slightly  damaged 
below  the  water  line  while  working  in  the  third  district,  and  will  have  to  be 
docked.  Barges  9306,  9315,  9325,  9326,  and  9329  were  calked  while  afloat. 
Present  condition  good.  Barge  9303,  having  struck  a  snag  while  towing  brush 
for  the  Ilopefield  Bend  work,  was  docked  in  Deceml)er,  when  It  was  found  that 
the  entire  rake,  collision  bulkhead,  and  part  of  the  contiguous  bottom  were 
broken.     It  was  repaired,  and  the  barge  is  again  in  good  condition. 

Barget,  model  {built  in  189j^).^No8.  9^07  and  9^08  were  rebuilt  in  1902  and 
are  in  good  condition.  Nos.  9406  and  9^09  were  rebuilt  in  1903,  and  at  the  same 
time  changed  into  square-ended  mooring  barges.  They  are  in  good  condition. 
These  four  barges  received  only  minor  repairs  during  the  season.  No.  9410  was 
patched  and  changed  into  a  fascine  barge.  It  was  so  badly  damaged  at  the 
close  of  the  working  season  in  the  third  district  by  loinning  ice  that  it  sank, 
and,  as  it  was  not  worth  recovering,  it  was  dropped  by  affidavit 

No8.  9401,  9402.  9403,  9404,  and  9405  are  entirely  uuseaworthy  and  not  worthy 
of  repair. 

Third  district  barges  Nom.  568,  572,  587,  and  589  were  loaned  to  the  first  and 
second  districts  for  the  season.  No.  568  was  in  a  leaky  condition  when  received, 
and  had  to  be  docked  when  it  was  found  tliat  the  lower  gunwale  strake  was 
crushed  in  and  broken.  This  was  repaired.  No.  589  sprung  a  leak  while  in 
service  and  had  to  be  docked  for  calking.  These  barges  were  returned  to  Green- 
ville, Miss.,  toward  the  close  of  the  working  season. 

Mooring  barges  Nos.  1  and  2  were  calked  and  had  some  other  mjnor  repairs 
done  to  them.     Present  condition  good. 

Mattress  barges  5,  6,  9308,  and  9312  were  calked  and  received  necessary 
repairs  to  decks,  ways,  and  appliances  used  in  mat  construction.  Present  con- 
dition good. 

Quarter  boats. — Amelia,  rebuilt  from  bottom  up,  cabin  and  roof  painted, 
cooking  range  repaired.    Present  condition  good. 

No.  12  received  only  such  repairs  as  were  necessary  to  i)revent  its  loss.  It 
was  not  in  service  during  the  season  and  it  should  be  rebuilt  this  season.  Pres- 
ent condition  very  poor,  but  worthy  of  repair. 

No.  25  was  made  serviceable  for  the  season's  work  by  being  calked  and 
patclied  while  afloat.  Should  be  docked  this  season  for  extensive  repairs. 
Present  condition  poor. 

No.  27  was  rebuilt  from  the  bottom  up,  was  painted,  had  some  clianges  made 
in  the  office  part  of  the  boat,  and  had  roof  repaired  and  painted.  Present  con- 
dition good. 

Nos.  206  and  221  calked  while  afloat ;  roof  painted.    Present  condition  good. 

No.  8  (store  boat)  partially  rebuilt  and  put  into  condition  to  hold  all  the 
heavy  stuff  stored  in  No.  26,  which  latter  boat  was  becoming  unsafe.  Preseit 
condition  of  No,  8  good. 

AH  the  quarter  boats  had  doors  and  windows  screened  and  cooking  ranges 
repaired.  Nos.  206  and  221  also  had  shutter  ventilators  put  over  each  window, 
so  as  to  ventilate  the  dormitories. 

Quarter  boat  No.  39. — This  Is  attached  to  the  survey  party.  It  received  no 
repairs  and  Its  present  condition  Is  good. 

No.  26. — This  has  been  used  until  lately  as  a  store  boat  for  heavy  stores  and 
property,  but  It  has  become  so  unseaworthy  that  nearly  everything  has  been 
removed  onto  No,  8.  This  boat  has  a  good  cabin  and  its  hull  is  worthy  of 
repair. 

Mississippi. — This  is  a  small  quarter  boat.  It  Is  entirely  unseaworthy,  and 
as  there  will  probably  be  little.  If  any,  need  for  U,  and  as  It  Is  hardly  worth 
repairing,  It  Is  recommended  for  condemnation. 

No.  9309. — This  boat  has  a  cheap  cabin  upon  It,  and  has  been  used  mainly  as 
a  blacksmith  and  carpenter  shop  In  the  field,  or  when  there  was  more  work  at 
the  fleet  than  the  regular  shop  could  do.  It  Is  proposed  to  take  down  the  cabin 
and  rebuild  the  hull  as  one  of  the  six  new  barges,  recommended  further  on. 

Flats. — These  are  practically  smali  barges,  one  being  60  feet  long  by  16  feet 
wide  aii4  the  others  50  by  15  feet.    There  are  now  four  of  these,  No,  4 
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having  been  built  for  the  survey  party  during  tlie  past  season.    The  other  three 
^"-ei-e  calked  aud  received  slight  repairs.     Present  condition  of  all  good. 

JUiscellaneous  work, — The  usual  work  of  repairing  skiffs,  tools,  and  appll- 
ajices;  washing  blankets;  making  coal  boxes,  capstan  bars,  pike  poles,  wire 
t^wlsters,  staple  hammers  and  cable  clamps;  repair  to  wheelbarrows,  etc.,  has 
been  done.  The  floating  plant  has  at  all  times  been  properly  cared  for  by  the 
small  force  of  watchmen,  pumpers,  and  roustabouts,  made  up,  during  the  periods 
^wben  no  field  work  was  in  progress,  of  the  foremen  from  the  construction  par- 
ties. During  the  season  of  field  work  the  places  of  these  men  are  temporarily 
filled  by  ordinary  laborers.  All  the  machinery  heretofore  stored  in  the  ware- 
bouse  at  Luxora,  Ark.,  and  on  the  bank  of  Elmot  bar,  was  condemned  and 
ordered  sold  at  public  auction,  which  was  done  on  January  3  and  March  10  of 
tlie  current  year.  Some  engines,  boilers,  and  pumps  were  shipped  to  Lieutenant- 
Colonel  Stanton,  Boston  Harbor,  and  to  Major  Langfitt,  at  Portland,  Greg.,  dur- 
ing the  summer.  Two  Copeland  &  Bacon  hoisting  engines  and  one  horizontal 
eng^ine  have  been  retained  for  use  here.  It  is  proposed  to  use  the  two  former 
in  some  device  for  storing  stone,  while  the  latter  would  make  an  excellent  shop 
eng^ine,  should  the  need  for  an  additional  shop  arise. 

Xbe  plant  has  been  increased  during  the  year  by  the  purchase  of  one  steamer 
and  six  skiffs  and  by  the  building  of  one  additional  flat  It  has  been  reduced 
by  the  dropping,  by  afladavit,  of  three  barges  and  by  the  condemnation  of  barges 
9302,  9314,  9316,  and  227,  The  floating  plant  is  in  better  shape  now  than  it  has 
been  for  a  number  of  years.  If  the  project  as  hereinafter  outlined  is  carried 
out  we  will  have  a  full  and  complete  outflt  for  two  construction  parties,  and  the 
cost  of  maintenance  will  be  comparatively  small  for  several  years  to  come. 

Itemized  statement  of  the  coat  of,  care  of,  and  repaira  to  plant. 

First  and  second  district  plant : 

Care  of  plant: $11,951.07 

Steamer  Chisca 2, 242.  64 

Steamer  Titan 1, 233. 94 

Steamer  Graham 730.  71 

Steamer  Unique «8,923.  75 

Steamer  Abbot 75.45 

Steamer  Itasca 861. 35 

Barge  No,  9306 20. 20 

Barge  No.  9310 17. 65 

Barge  No.  9317 2,379. 15 

Barge  No.  9319 2, 448. 93 

Barge  No.  9323 2,617.39 

Barge  No.  9326 7. 25 

Barge  No.  9329 19. 00 

Barge  No.  9407 68. 34 

Barge  No.  9^10 690. 21 

Mooring  barge  No.  2 36. 40 

Mooring  barge  No.  9406 24. 35 

Mattress  barge  No.  6 38. 40 

Mattress  barge  No.  9312 75.  50 

Quarter  boat  No.  12 • 11.35 

Quarter  boat  No.  27 1,480.66 

Quarter  bOat  No,  221 76.57 

Quarter  boat  No.  11 30.00 

50-foot  flat  (new) 495.50 

Miscellaneous  work 809.77 

Purchase  of  tools  and  appliances 1,030.33 

Grader  No.  2 1, 590. 37 

Grader  No.  9313 .. 1, 769. 51 

File  driver  No.  6 24,24 

Pile  driver  No,  9 14.80 

Machine  shop 761. 15 

Dredge  Wolf 2, 160. 97 

Barge  No.  9303 2, 672. 48 

Barge  No.  9305 2, 691. 29 

Barge  2^0.  9315 1^40 

a  Includes  $7,000,  one-half  of  purchase  price. 
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First  and  second  district  plant— Continned. 

Barge  No,  9318 $745.27 

Barge  No.  9320 2, 292. 06 

Barge  No,  9325 7. 50 

Barge  No,  9321 2, 104. 28 

Barge  No,  9405 7. 70 

Barge  No,  9408 882. 80 

Mooring  barge  No.  1 47.70 

Mooring  barge  No,  9409 17. 15 

Mattress  barge  No,  5 3a40 

Mattress  barge  No,  9308 . 5a75 

Quarter  boat  Amelia 1, 154. 09 

Quarter  boat  No,  25 132.80 

Quarter  boat  No,  206 61.75 

Quarter  boat  No.  8 1,191.68 

Flats  and  skiffs 140. 44 

Dump  scows 115.54 

Towing  account  plant 1, 135. 67 

Total $50,  74A,  45 

Third  district  plant : 

Barge  No,  568 115. 85 

Barge  No,  587 14. 80 

Barge  No.  512 14. 80 

Barge  No,  589 466. 97 

Total 612.42 

Grand  total 60,  743. 4r» 

Deduct  repairs  to  dredge  Wolf  Cpaid  for  out  of  Wolf 

River    allotment) J 2,160.97 

Deduct  repairs  to  dump  scows   (paid  for  out  of  Wolf 

River    allotment) 115.54 

Deduct  cost  of  50-foot  flat  (paid  for  out  of  levee  allot- 
ment)     - 495. 50 

Total    2, 772. 01 

Leaving  chargeable  to  allotment  for  plant,  first  and  second 
districts    57,971.44 

Project. — ^The  following  project  for  repairs  to  old  and  for  building  new  plant 
is  respectfully  submitted  for  your  consideration: 

During  the  past  several  seasons  the  want  of  one  additional  mat  barge  for 
each  construction  party  has  been  strongly  felt  With  our  present  mat  plant 
as  soon  as  a  channel  mat  has  been  sunk  the  mat  barges  have  to  be  used  to 
construct  any  connecting  mats  that  might  have  been  required  inside  the  main 
mat  Just  sunk.  If  these  connecting  mats  are  not  built  immediately  after 
sinking  of  channel  mats,  grading  and  paving  will  be  delayed.  On  the  other 
hand,  with  the  present  lack  of  mat  barges,  if  the  connecting  mats  are  at  once 
built  the  work  on  the  next  river  mat  is  delayed,  and  this  tlelay  sometimes 
becomes  a  serious  matter,  for  it  may  expose  the  river-mat  construction  to  a 
rise,  with  its  attendant  run  of  drift,  or,  perhaps,  to  a  run  of  ice,  whereas  if  no 
delays  had  occurred  the  mat  work  might  have  been  completed  before  these 
adverse  conditions  arose. 

It  is  always  desirable  to  push  the  channel  mats  to  completion  as  rapidly  a.s 
possible,  as  this  is  the  only  cl^ss  of  work  constituting  the  revetment  which  can 
be  seriously  and  adversely  affected  by  Increased  velocity  of  current,  higher 
stage,  or  run  of  drift  or  ice. 

If  it  is  desired  to  continue  the  storage  of  stone  on  the  bank  some  method 
other  than  the  primitive  one  of  wheeling  should  be  used  for  handling  the 
stone.  A  cableway  was  installed  at  Fletchers  Bend  in  1896,  constructed  of 
such  machinery  and  materials  as  were  on  hand,  and  this  worked  well  and 
economically.  The  machinery,  however,  was  too  light  for  the  work  and  was 
by  the  end  of  the  season  pretty  well  worn  out  With  some  modifications,  such 
a  cableway  could  be  made  to  both  unload  from  barges  and  reload  upon  them. 
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Ho^v'eTer,  as  it  is  not  very  portable,  it  conld  not  be  used  to  advantage  in  dis- 
trlt>iiting  stone  along  the  graded  bank  for  the  paving  gang. 

A.  floating  derrick  boat  could  be  constructed  that  would  unload  stone  upon 
tbe  revetted  bank,  reload  it  from  thence  upon  barges,  and  also  distribute  it  for 
tbe  pavers  to  use. 

A.t  a  recent  auction  sale  of  machinery  two  single-drum  single-cylljider  Ck)pe- 
land  &  Bacon  hoisting  engines  were  reserved,  and  these  can  be  used  on  either 
tbe  derrick  or  the  cableway.  For  the  former  purpose  the  two  engines  should 
be  connected  to  form  a  double-drum  two-cylinder  hoisting  engine.  A  third 
drum  could  be  fitted  so  that  there  would  be  one  drum  for  the  main  hoist,  one 
for  the  boom  hoist,  and  a  smaller  one  for  swinging  the  derrick;  or  for  the 
latter  purpose  we  could  use  a  detached  and  smaller  engine,  of  which  we  have 
one  at  the  fleet. 

Tbe  hull  for  a  derrick  boat  can  be  built  here.  It  should  be  about  70  feet 
long  28  to  30  feet  wide,  and  not  less  than  4^  feet  deep.  It  should  be  strongly 
built  with  two  transverse  and  two  longitudinal  bulkheads  and  with  heavy 
beams  under  the  engine,  boiler,  and  derrick  foundation.  Mast  should  be  about 
40  feet  high,  held  by  two  stiff  legs,  and  the  boon)  should  be  not  less  than  70 
feet  long. 

Xbere  should  be  6  additional  material  bargee.  We  could  get  along  with  a  less 
number,  but  if  the  funds  would  permit  the  building  of  6  it  should  be  done.  We 
bave  now  21  serviceable  barges,  but  3  of  these,  rebuilt  in  1838-09,  are  no  longer 
safe  to  carry  stone.  With  the  addition  of  6  there  would  be  12  good  barges  to 
eacb  construction  party,  leaving  the  3  older  ones  to  be  used  as  landing  or 
plunder  barges. 

Quarter  boat  No,  12  should  be  rebuilt,  as  it  is  now  in  such  condition  that  it  is 
barely  kept  afloat  Quarter  boat  No,  25  will  require  docking  for  repairs.  Pile 
driver  No,  9,  belonging  to  the  St.  Louis  works,  is  in  very  bad  condition  and 
sbould  be  docked  and  made  safe  if  nothing  more.  Store  boat  No,  €  had  to  be 
almost  completely  unloaded  in  order  to  prevent  loss  of  boat  and  property.  It 
Bbould  be  rebuilt,  and  as  we  are  crowded  for  shop  room  I  would  recommend  its 
use  as  a  carpenter  and  pipe-fitting  shop  and  storeroom  for  the  large  number  of 
patterns  now  scattered  about  on  various  boats. 

The  present  shop  boat  will  require  docking  for  repairs  to  hull.  Ofllce  boat 
Mississippi  Is  in  very  bad  condition  and  hardly  worth  repairing.  As  we  will 
Have  but  little  use  for  this  boat,  I  recommend  that  it  be  condemned. 

Summary  of  proiect, 

Hull  for  derrick  boat •_  $2,000 

Herrick  with  boom,  stiff  legs,  bull  wheel,  etc 1,200 

Fitting  up  engines,  including  all  necessary  changes 600 

One  50-horsepower  plain  cylindrical-fiue  boiler 500 

Setting  up  engines  and  boiler,  including  foundations 300 

Building  furnace  and  making  steam  connections 300 

Miscellaneous  work,  including  shed  over  machinery 500 

Two  mattress  barges,  at  $3,500 7,000 

Six  material  barges,  at  $2,800 16,800 

$29,200 

Repairs  to  quarter  boat  No,  12 1,800 

Repairs  to  quarter  boat  No,  25 1,200 

R^airs  to  store  boat  No.  26 2,000 

Repairs  to  shop  boat 1,500 

Repairs  to  pile  driver  No,  9 800 

Improvising  4  fascine  barges  from  unserviceable  plant 2,000 

Calking  plant  ready  for  field  work 900 

Miscellaneous  and  contingencies 2,000 

12,200 

Care  of  plant,  12  months,  at  $1,500 18, 000 

Total 59,400 

Or,  with  only  3  new  material  barges 51,000 

Respectfully  submitted. 

Aug.  J.  NoLTT, 

Assistant  Engineer. 
Capt  B.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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Appendix  2  D. 

REPOBT  OF   MB.   D.    M.   BBOCK,   UNITED   STATES   JUNIOR  ENGINEER,   ON   LEVEES,    UPPER 
ST.  FRANCIS  AND  REELFOOT  LEVEE  DISTRICTS,  FOR  SEASON  OF  1904-5. 

Memphis,  Tenn.,  May,  i,  1905, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  in 
the  upper  St  Francis  and  Reelfoot  levee  districts  during  the  season  of  1904-^. 

PART  I. — UPPER  ST.  FRANCIS  LEVEE  DISTRICT. 

This  levee  district  at  present  extends  flrom  Birds  Point,  Mo.,  opposite  Cairo. 
111.,  to  New  Madrid,  Mo.  (70  miles  below  Cairo,  111.).  The  length  of  levee 
when  completed  will  be  about  66  miles  and  will  protect  an  area  of  about  700 
square  miles. 

Two  local  levee  boards  are  in  this  district,  the  Mississippi  County  levee  dis- 
trict No.  1  for  levees  located  in  Mississippi  County,  Mo.,  and  the  St  John 
levee  district  No.  1  for  levies  located  in  New  Madrid  County,  Mo.,  the  latter 
having  been  very  recently  organized,  and  expecting  to  be  prepared  to  begin 
levee  construction  during  the  fiscal  year  1905-6. 

At  the  beginning  of  the  year  there  remained  to  be  completed  one  1903-4 
contract  stations  5/20  to  G/0  (6  R.),  Shutt  Improvement  Company,  contractors. 
This  work  was  completed  August  22,  1904,  8,259.5  cubic  yards  being  placed 
this  season.  Total  yardage  in  contract,  98,259.5  cubic  yards,  at  a  cost  of 
$19,160.60,  an  average  of  19.5  cents  per  cubic  yard,  not  including  engineering 
and  office  expenses. 

From  the  allotment  of  $15,000,  made  from  the  appropriation  for  the  year 
1904-5,  levee  was  constructed  from  stations  13/28  to  15/38,  containing  95,43a4 
cubic  yards,  under  contract  with  Ben  Talley  &  Co.,  at  a  cost  of  $10,879.75,  an 
average  cost  of  11.4  cents  per  cubic  yard,  not  Including  engineering  expenses. 
This  contract  was  completed  August  16,  1904. 

In  addition  to  the  above,  from  the  allotment  of  $25,000  made  from  the 
appropriation  for  the  year  1905-6,  a  contract  was  entered  into  with  the  Talley- 
Bates  Construction  Company,  for  levee,  to  be  paid  for  July  1,  1905,  ftom  sta- 
tions 9/8  to  10/23  and  10/28  to  13/28,  the  yardage  being  195,470.7  cubic  yards, 
at  a  cost  of  $23,925.61,  an  average  cost  of  12.24  cents  per  cubic  yard,  not 
including  engineering  expenses.    This  contract  was  completed  March  30,  1905l 

In  addition  to  the  work  done  by  tlie  United  States  during  this  year  the 
Miasissippi  County  levee  district  No.  1  has  constructed  levee  as  follows: 


Stations. 

Cable  yards. 

Ckwt. 

8/16to9/B 

28,212.9 

}       88,488.1 

66,186.9 
3,TW.7 

$3,830.27 

l6/88tol6aO 

16tf8toia'44 

11,880.12 

26f44  to  28/86 

6,500.  n 

5/80  to  5/88 

780.61 

Total 

187,614.6 

81,861.78 

This  work  has  been  done  in  accordance  with  the  United  States  specifications 
for  levee  work  and  under  the  supervision  of  the  engineer  officer  in  charge  of 
first  and  second  districts,  Mississippi  River  improvement 

During  the  year  20,000  cubic  yards  of  earth  has  been  added  by  landowners 
to  the  levee  back  of  Wolf  Island,  stations  18/44  to  25/44. 

From  May  1,  1904,  to  April  30,  1905,  earth  has  been  added  to  the  levee  as 
follows : 

Cubic  yar<^ 

By  the  United  States 299,166.6 

By  the  levee  board 187,614.6 

By  landowners 20,000.0 

Total 506, 781.2 

No  levee  line  has  been  abandoned  during  the  year  from  caving  banks  or  from 
any  other  cause. 
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The  following  is  a  summary  of  earth  In  the  levees  in  this  district : 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1904 377. 198. 0 

Added  by  the  United  States  from  May  1.  1904,  to  April  30.  1905 299, 166. 6 

Total 676. 364.  6 

Put  up  by  levee  board  and  landowners  and  In  place  April  30.  1904—      283. 804. 0 
Added  by  levee  board  and  land  owners  from  May  1,  1904,  to  April 
30,  1905 207.  614.  6 

Total .-_ 491, 418.  6 

Levee  in  place  April  30,  1905 : 

Erected  by  the  United  States 676, 364. 6 

Erected  by  levee  board  and  landowners 491,418.6 

Total  in  place 1,167,783.2 

During  the  year  the  United  States  put  up  299,166.6  cubic  yards  of  earth,  at  a 
cost  of  $36,416.96.  including  work  to  be  paid  for  July  1,  1905.  making  the  aver- 
age construction  price  12.17  cents  per  cubic  yard,  not  including  engineering 
expenses. 

During  this  season  the  culvert  for  draining  Brewers  Lake  at  station  5/31 
(6  R.),  begun  December  15,  1903,  has  been  completed.  (For  full  description  of 
c-ulvert  see  Annual  Report  of  Chief  of  Engineers,  1904,  Si4>plement,  p.  192. ) 

After  completion  of  culvert  it  was  deemed  advisable  to  place  an  arrangement 
for  raiabig  and  closing  flap  valves.  This  arrangement  consists  of  a  7-inch 
I  beam  placed  on  top  of  wing  wall  4  feet  in  front  of  discharge  pipe,  reenforecd 
with  a  5-ineh  I  beam  riveted  to  center  of  7-inch  beam  and  extending  at  right 
angles  back  to  center  of  wing  wall.  These  beams  are  anchored  by  being  em- 
bedded in  cement  in  wing  wall.  A  wire  rope  Is  attached  to  each  flap  valve, 
runs  through  a  pulley  riveted  to  I  beam,  and  thence  to  a  double  hand  winch 
anchored  in  top  of  levee.  This  culvert  was  built  by  the  Mississippi  County 
levee  district  No.  1  in  accordance  with  plans  and  specifications  furnished  by 
this  office. 

The  total  cost  of  culvert  was  $8,712.38,  a  detailed  statement  of  which  is  as 
follows : 

Advertising $120.59 

Telegrams  and  telephone  messages 152.06 

Traveling  expenses 218. 23 

Freight  on  material  used 19. 10 

Team  hire 119. 50 

Supplies  for  subsisting  men 190.08 

Boarding  men 37. 25 

Lumber  used  for  forms 81.05 

Corrugated  steel  bars 332.88 

Outlet  pipes  and  valves ^ 400. 00 

Cement 289.00 

Piling  for  foundation 104.50 

Miscellaneous  material 104.94 

Hauling  sand,  gravel,  tools,  etc 750.20 

Stone  for  revetting  inlet  and  outlet  ditches 897. 48 

Cutting  inlet  and  outlet  ditches 64a  97 

Revetting  inlet  and  outlet  ditches 172.  00 

Ditching  for  construction 696.00 

Labor  on  construction 3,380.40 

Total 8,  712.  38 

General  remarks. — ^The  levee  from  Birds  Point  to  station  6/0  is  in  fairly 
good  condition,  there  being  a  good  stand  of  sod  on  the  greater  part  of  it.  As 
yet  no  effort  has  been  made  on  the  part  of  the  levee  board  to  have  houses 
moved  off  of  right  of  way,  and  there  still  exist  some  fences  across  the  levee.  The 
levee  from  stations  8/16  to  18/44,  though  not  continuous.  Is  all  new  work  and  in 
good  condition,  except  that  the  Bermuda  sod  has  not  yet  gotten  a  good  start  at 
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spreading.  The  levee  from  stations  18/44  to  25/44  has  been  erected  by  land- 
owners, and  in  most  places  is  of  insufficient  cross  section  and  is  generally  low. 
This  levee  has  never  been  sodded  with  Bermuda  sod  and  Is  mostly  covered  with 
undergrowth,  small  trees,  and  weeds.  As  yet  there  h*iv9  never  been  any  prv 
visions  made  in  this  district  for  cutting  weeds,  yet  in  some  localities  the  land- 
owners have  cut  the  weeds  on  levee  located  in  their  immediate  vicinity.  I 
recommend  that  during  the  season  of  1905-6  some  provision  be  made  for  cutting 
weeds  in  this  district,  in  order  that  the  sod  may  be  given  a  better  opportunity 
to  grow  and  spread. 

At  present  there  are  three  gaps  in  the  levee  from  Birds  Point  to  foot  of 
Wolf  Island,  stations  6/0  to  8/16,  10/23  to  10/28,  and  16/10  to  16/23.  I  deem 
It  advisable  to  have  these  gaps  closed  just  as  soon  as  the  necessary  funds  are 
available. 

PART    n. — ^BEELFOOT    LEVEE    DI8TKIGT. 

This  district  extends  from  the  bluffs  at  Hickman,  Ky.,  35  miles  below  Cairo, 
111.,  to  the  high  land  near  Slough  Landing,  Tenn.,  59  miles  below  Cairo,  III. 
The  length  of  levee  line  when  completed  will  be  about  23  miles,  and  will  protect 
an  area  of  about  310  square  miles. 

Two  local  levee  boards  are  in  this  district,  the  Fulton  County  levee  district 
for  levees  located  in  Fulton  County,  Ky.,  and  the  Laiie  County  levee  district 
for  levees  located  in  Lake  County,  Tenn. 

From  the  allotment  of  ^15,000  made  from  the  appropriation  for  the  year  of 
1904-5  levee  was  constructed  under  contract  with  Denison  &  Shafer  from 
stations  5/33  to  7/0  and  8/15  to  8/45,  the  yardage  being  119.924.2  cubic  yards; 
total  cost,  $13,167.68,  an  average  of  10.98  cents  per  cubic  yard,  not  including 
engineering  expenses.    This  contract  was  completed  September  28.  1904. 

In  addition  to  the  above,  from  the  allotment  of  $15,000  made  from  the  appro- 
priation for  the  year  1905-6  a  contract  was  entered  into  with  the  Talley- 
Bates  Construction  Company  for  levee  work,  to  be  paid  for  July  1,  1905, 
stations  7/0  to  8/15  and  8/45  to  9/30,  the  yardage  being  98.545.9  cubic  yards, 
at  a  cost  of  $12,801.11,  an  average  of  12.98  cents  i)er  cubic  yard,  not  including 
engineering  expenses.    This  contract  was  completed  March  8.  1905. 

Also,  from  this  allotment  for  the  year  1905-6  the  United  States  entered  into 
a  contract  with  Denison  &  Shafer  to  fill  the  gap  from  stations  5/25  to  5/32, 
caused  by  break  in  the  levee  during  the  high  water  of  April,  1904.  The  amount 
of  yardage  necessary  to  repair  this  break  was  11,159.5  cubic  yards,  at  a  cost  of 
$1,841.32,  an  average  of  16.50  cents  per  cubic  yard.  This  contract  was  com- 
pleted December  21,  1904,  and  is  to  be  paid  for  July  1,  1905. 

All  new  work  during  this  season  from  stations  5/33  to  9/30  was  built  to  au 
elevation  2  feet  below  the  established  Mississippi  Blver  Commission  grade,  with 
1  foot  topping,  making  the  net  grade  1  foot  below  that  grade. 

In  addition  to  work  done  by  the  United  States,  the  Lake  County  levee  board 
added  50,000  cubic  yards  of  earth  to  the  levee  during  the  season.  This  was 
repair  work,  and  was  done  under  the  direction  of  an  engineer  employed  by  the 
levee  board. 

In  the  Fulton  County  levee  district  no  work  was  done  by  the  levee  board 
during  this  season. 

From  May  1,  1904,  to  April  30,  1905,  earth  has  been  added  to  the  levee  In  the 
Beelfoot  levee  district  as  follows : 

Cubic  yards. 

By  the  United  States 229,629.6 

By  the  levee  board 50,000.0 

Total  279,629.0 

No  levee  has  been  abandoned  during  the  year  from  caving  banks  or  from  any 
other  cause. 

The  following  is  a  summary  of  earth  in  the  levee  in  this  distrct : 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30, 1904 253, 361.0 

Added  from  May  1,  1904,  to  April  30,  1905 229.629.6 

Total  482,990.6 
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Cubic  yards. 

Put  op  by  local  levee  board  and  in  place  April  30,  1904 535,  T70. 0 

Added  from  May  1,  1904,  to  April  30,  1905 50,000.0 

Total  685. 770. 0 

ILievee  in  place  April  30,  1905 : 

ESrected  by  the  United  States 482,990.6 

Erected  by  local  levee  boards 585,770.0 

Total  in  place  1,068,700.6 

I>iiT'ing  the  year  the  United  States  put  up  229,629.6  cubic  yards  of  earth  at 
a  cost  of  $27,801.11,  Including  that  amount  which  is  to  be  paid  July  1,  1905, 
the  average  construction  price  being  12.11  cents  per  cubic  yard,  not  including 
ens^neering  and  office  expenses. 

Cheneral  remarks, — ^All  levees  built  in  this  district  are  In  good  condition,  with 
the  exception  that  from  the  bluff  at  Hickman,  Ky.,  to  station  5/25  there  is  a 
poor  stand  of  Bermuda  sod,  and  weeds  are  very  thick  on  this  part  of  the  levee. 
I  recommend  that  during  the  fiscal  year  1905-6  provision  be  made  for  resodding 
this  levee  and  cutting  the  weeds,  in  order  that  the  sod  may  have  a  better  oppor- 
tunity to  grow  and  spread. 

In  the  Fulton  Ck>unty  levee  district  the  fences  upon  the  levee  have  never 
been  removed,  but  In  the  Lake  CJounty  levee  district  the  levee  is  clear  of  all 
obstractions.  No  riding  or  driving  upon  the  levee  has  been  reported  in  either 
district 

At  no  place  in  the  district  is  the  levee  threatened  by  caving  banks.  There 
yet  remains  a  gap  of  about  li  miles  to  be  completed  in  this  district,  the  closing 
of  which  will  take  at  least  four  years'  allotment 

Respectfully  submitted. 

D.  M.  Bbock,  Junior  Engineer. 

Capt  E.  W.  Van  C.  Lucas, 

Corpa  of  Engineers. 


Appendix  2  E. 

REPORT  OF  MB.  M.  OABDNEB,  UNITED  STATES  ASSISTANT  ENOINEEB  ON  LBVEBS,  LOWEB 
ST.  FBANCIS,  UPFEB  YAZOO,  AND  WHITE  BIVEB  LEVEE  DISTRICTS,  FOB  SEASON  OF 
1904-5. 

Memphis,  Tbnn.,  May  i,  1905. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in 
the  lower  St  Francis,  Upper  Yazoo,  and  White  River  levee  districts  for  the 
year  ending  April  30,  1905 : 

PABT  I. — LOWER  ST.  FBANCIS  LEVEE  DISTBICT. 

This  district  extends  from  the  highlands  about  9  miles  below  New  Madrid. 
Mo.  (79  R.),  to  near  the  mouth  of  the  St  Francis  River  in  Arkansas  (298  R.), 
and  has  about  210  miles  of  levee.  The  area  protected  is  about  3,500  square 
miles.  (For  further  description  see  Report  of  the  Chief  of  Engineers  for  1902, 
Supplement,  p.  95.) 

At  the  beginning  of  the  year  there  were  still  in  force  one  of  the  1902-3  and 
two  of  the  1903--4  contracts,  as  follows : 


Locatton. 


Miiee 
below 
Cairo. 


Cubic  yards. 


ao  to  16/0 82  B. 

iJWtolW I       «R. 

127/28  to  13i/0 1     213  R. 


18,000.0 

8,945.7 

178,886.7 


Cost. 


12,700.00 

1,620.77 

80,800.02 


Remarks. 


1902-8 
IfKXM 
1006-4 


All  the  above  contracts  have  been  completed. 
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The  following  contracts  were  entered  into  to  be  paid  for  out  of  the  1904-5 
allotment : 


Locatioii. 


MUeB 
below 
Cairo. 


Cable  jrards. 


Price  per 
cubic 
yard. 


Oast. 


Point  Pleasant . 


liwo-imio 

116  0-117,'^ 


SOB. 

140  B. 
161-154  B. 
154-157  B. 
191-195  B. 

196  B. 

aooB. 

818-218  B. 
281  B. 


97,156.9 
187,896.5 
184,112.5 

76,561.2 
161,680.0 

70,888.8 
185,514.0 
177,288.8 
625,608.0 


CenU. 
18.85 
13.75 
17.00 
17.45 
16.45 
16.60 
16.45 
16.74 
14.90 


$12,873.16 
18,878.^ 
»,000.12 
18,186.43 
26,588.13 
18,172.48 
22,282.06 
27,906.04 
78,299.94 


Total  from  the  two  appropriationB . 


1,518, 90a2 


234,294.64 


•Also  from  appropriation  for  extension  and  enlargement  of  Walnut  Bend  levee,  June 
13,  1902. 

The  following  contracts  were  entered  into,  to  be  paid  for  out  of  the  1905-6 
allotment : 


MUes 
below 
Cairo. 

Cubic  yards. 

Price  per 
cubic 
yard. 

Cost 

72/0-81/0 

165-167  B. 
185-191 B. 
217-281  B. 

168,873.5 

169,664.0 
374,758.7 

Centt. 
13.00 
14.80 
15.74 

$21,005.56 

^088.88 

68,987.02 

98|0-104« 

ia9JO-16(M) 

Total 

706,096.8 

104,174.86 

The  local  board  completed  the  closure  of  the  17-mile  gap  below  Scanlan,  put- 
ting in  place  823,059.3  cubic  yards,  at  a  cost  of  $166,265.68. 
Total  expenditure  by  the  local  board  from  May  1,  1904,  to  April  30,  1905 : 

Ijevee  maintenance $42, 481. 14 

Salaries  and  per  diem 6,385.00 

Levee  coo^truction 166,265.68 

General  expenses 3, 089. 21 

Kight  of  way  and  damages 15, 387. 53 

Interest,  discount,  and  commission 4,219.23 

Drainage 1C6.29 

Storage  supplies 269. 27 

Surveys ^ 331. 08 

Costs - 461 90 

Levee  lands 503. 45 

Engineers*  office  supplies 371.22 

Salaries  of  engineers 1.  8,667.57 

High-water  expenses 902.00 

Freight  and  transportation 392.65 

Interest  on  bonds  and  certificates 69,000.00 

Total 291, 463. 22 


Summary  of  earth  in  the  levee. 


In  place 
Apr.  80, 1904. 

Added  dur- 
ing year. 

A^.Sj5S)5 

By  the  United  States 

5,1»4,111 
10,  on,  881 

Cubic  yards. 

2.411,604 

823,069 

Cubic  yardi. 
7,645,615 

Bv  local  board    ..                                           

10,894,901} 

Total          

16,305,972 

8,234,668 

18,5I0,6» 

L#ofit  or  abandoned 

WOOD 

" 

Total 

18,800,536 
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Caving  bank,— There  are  tbree  places  in  this  district  where  caving  is  threat- 
enins  the  levee.  At  one  place.  River  Styx  (140  R.),  a  new  loop  was  built  dur- 
ing the  past  season.  At  St  Glair  (220  R.)  the  bank  is  getting  very  near  the 
levee,  so  much  so  that  a  new  loop  is  contemplated  this  season.  At  Walnut 
Bend  (281  R.)  the  river  is  getting  dangerously  near  the  levee,  and  it  is  probable 
that  revetment  will  have  to  be  resorted  to  to  save  this  levee,  as  the  neck  between 
the  Mississippi  and  St  Francis  rivors  is  very  narrow  here,  being  only  about  1 
mife  across. 

The  condition  of  the  levees  in  this  district  is  far  from  satisfactory,  as  they 
are  generally  low  and  almost  entirely  without  banquette.  The  local  board  have 
been  exerting  all  their  energy  in  getting  the  gap  below  Memphis  closed,  which 
they  succeeded  in  doing  during  the  past  season,  and  as  a  consequence  they  did 
very  little  enlarging  for  the  past  two  years. 

PABT  II. — UPPER  YAZOO  LEVEE  niSTUCT. 

This  district  extends  from  the  bluffs  Just  below  the  Tennessee-Mississippi 
State  line  (249  L.)  to  the  Coahoma-Bolivar  county  line  (365  L.),  and  has  124 
miles  of  levee,  which  protects  3,281  square  miles.  (For  further  description  see 
Report  of  the  Chief  of  Engineers  for  1903,  Supplement,  p.  178^ 

At  the  beginning  of  the  year  there  was  one  1903-4  contract  still  in  force,  the 
contractor  being  allowed  to  move  off  the  work  to  do  more  urgent  work  in  the 
third  district.  This  contract  extended  from  stations  42/16  to  49/13  (280-300 
Ll),  and  amounted  to  289,568.9  cubic  yards,  of  which  132,256.6  was  in  place 
May  1,  1903.  The  balance,  157,313.3  cubic  yards,  was  put  up  and  contract 
completed  November  18,  1904. 

For  the  money  allotted  to  this  district  for  1904r-6  a  contract  was  entered  into 
with  Ben  Talley  &  Co.  to  construct  a  new  ,levee  from  80/0  to  82/0  (832  L.). 
This  is  a  cross  levee  from  the  front  to  the  back  levee,  about  3  miles  long.  It 
leaves  the  front  line  at  80/0  and  Joins  the  back  one  a  short  distance  above  the 
Ward  Lake  levee. 

The  necessity  for  this  cross  levee  arose  from  inability  to  hold  the  end  of 
the  front  levee  and  the  very  treacherous  foundation  of  the  Ward  Lake  line. 
The  gradual  washing  of  the  end  of  the  front  levee  made  the  high-water  surface 
along  the  Ward  Lake  line  go  higher,  which  developed  the  weakness  of  the 
foundation  there. 

For  work  to  be  paid  for  out  of  the  1906-6  allotment  a  contract  was  entered 
into  with  (George  B.  Vaughn  to  build  a  new  levee  in  the  vicinity  of  Lake  Charles 
to  Join  one  at  the  Coahoma-Bolivar  county  line  under  construction  by  the  Missis- 
sippi Levee  Board. 

The  necessity  for  this  new  work  was  due  to  the  rapid  caving  of  the  river 
bank  in  the  vicinity  and  below  Australia,  Miss.,  and  the  impracticability  of  a 
loop  in  the  Immediate  vicinity,  so  the  new  levee  had  to  go  around  Lake  Charles, 
which  necessitated  this  district  undertaking  that  part  of  it  in  Coahoma  Countr- 
As  it  is  intended  in  this  district  to  maintain  the  old  front  levee  both  at  Lake 
Charles  and  where  the  other  cross  levee  is  being  built  (station  80/44),  It  can 
not  be  said  that  any  levee  was  abandoned  during  the  year.  The  object  of 'main- 
taining these  levees  is  to  let  them  act  as  spurs,  thus  preventing  the  water  from 
taking  the  shorter  route  across  the  point  and  avoid  the  possibility  of  the  water 
ponding  up  at  the  lower  end. 

The  following  is  a  summary  of  work  done  by  the  United  States  from  May  1, 
1904,to  AprU30,  1906: 


Location. 

Mil6S 

balow 
euro. 

CuUe  yards. 

Price  per 
cubic 
yard. 

Cost. 

4»18-ttfl8 

888 

866 

1OT,818.3 
860,685.8 
£41,685.8 

Cents. 
18.87 
17.49 
18.74 

68,800.80 

BmSfi. ... 

laSSSs ..:::.: :::::::::::::::::"::::::;::: 

88,207.68 

Total 

758,684.9 

125,808.95 



All  of  the  above  contracts  are  completed. 
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The  local  board  built,  enlarged,  and  repaired  tbe  following  levee : 


Locatloii. 

Miles  be- 
low OidTO. 

Cubks 
yards. 

Ckwt. 

BemarkB. 

S?i: 

886  B. 
882  B. 
882  B. 
886  B. 
886-852  B. 
868  B. 

857  B. 

858  B. 
837  B. 

8Hk880B. 

10,000 

214,000 

21,480 

97,888 

625,200 

285,600 

141,700 

80,800 

60,857 

71,178 

66,662 

17,825 

11,600.00 
48,888.90 

4.04&84 
17.110.46 
144,066.00 
68,680.72 
28,968.00 

5,600.00 
U,682.n 

9,779.86 
18,768.80 

8,114.00 

Bnlaipiiient. 
Do. 

26/0-2910 

42/17-49a8 

Saimlemeiital  United  States. 

80/44^/0 

820-W) 

New. 

108/7-111/0 

UlJ20-n4/8«,     

Do- 

115/18-116^ 

Do. 

120/0-121A2 

Do. 

121A>-122/8 

Supplemental  United  States. 

Ward  Lakeleyee 

Emergency  enlargement. 

MllmeM4 .. 

Protection  leree. 

Total 

1,614,615 

345,001.84 

Total  expenditure  for  the  year. 

Levee  maintenante $91, 796. 51 

Right  of  way 28,844.24 

Engineering 14, 362. 55 

Greneral  expenses 7, 367. 04 

Mileage  and  per  diem  (for  members  of  levee  board) 5, 164. 88 

Cost  of  earthwork 345, 091. 84 

Grand  total ^ 492.626.06 

Caving  })ank, — There  is  one  pla.ce  in  this  district  where  caving  bank  is  threat- 
ening the  levee,  on  the  Polk  front,  mile  24,  where  the  local  board  recently  built 
a  protection  levee.  It  is  quite  probable  that  a  new  loop  will  have  to  be  con- 
structed this  season. 

The  following  is  a  summary  of  earth  in  the  levee  In  this  district: 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1904 6, 617,  786 

Added  from  May  1.  1904.  to  April  30,  1905 758, 635 

Total 7, 376. 421 

Put  up  by  the  local  board  and  in  place  April  30,  1904,  after  deducting 

levee  abandoned  during  1903 15,432,836 

Added  from  May  1,  1904,  to  April  30,  1905 1, 614,  615 

yotal 17, 047, 451 

Levee  in  place  April  30,  1905 : 

Put  up  by  the  United  States 7, 376, 421 

Put  up  by  the  levee  board 17,047.451 

Total 24, 423. 872 

PABT   m.— 'WHITE   BIVEB   LEVEE    DI8TBICT. 

This  district  extends  from  Helena,  Ark.  (306  R.),  to  near  the  mouth  of  White 
River  (385  R.).  It  is  74  miles  long,  of  which  the  United  States  controls  67 
miles.  The  remaining  7  miles  is  a  private  levee  known  as  the  Laconia  Circle 
levee,  and  is  maintained  by  the  Laconia  levee  board. 

There  is  still  open  in  this  district  four  breaks  caused  by  the  1897  high  water, 
aggregating  10,000  feet  in  length.  The  area  to  be  protected  by  this  levee  when 
completed  is  about  910  square  miles. 
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At  the  beginning  of  this  year  there  were  no  contracts  in  force, 
allotment  of  $70,000  the  following  contracts  were  entered  into : 


For  the  1904-5 


Location. 


38/35-45/D.. 

47*48-48^ . 


Total. 


Miles  be-  '    Cubic 
lowCah*o. '  yards. 


Price  per 
cubic  ' 
yard. 


344r^62R.  I    820,000 
868  B.      180,000 


Cents.  I 
17.40  I 
14.00  , 


850,000 


Bemarks. 


Not  completed. 
Do. 


Both  of  the  above  contracts  are  still  in  force,  the  contractors  being  unable  to 
complete  on  account  of  bad  weather. 

The  following  table  shows  the  cubic  yards  in  place  and  to  be  placed  on  the 
above  contracts : 


Location. 


I     In  place.     To  be  placed. 


Cubic  yards.  \  Cubic  yards. 

38/3&-46/0 170,091.7  I  49,908.3 

47/48-48/90 i         64,126.1  66,873.9 

Total 234,217.8  I         115,782.2 

I 


In  addition  to  the  al)ove  work  there  has  been  some  topping  and  repairing 
wave  wash  at  the  following  stations:  34/46  to  35/52,  49/0  to  49/18,  56/44  to 
56/53,  and  59/6  to  59/15,  amounting  to  15,004.2  cubic  yards. 

The  following  contracts  were  entered  into  for  work  to  be  paid  for  out  of  the 
1905-6  allotment : 


I-»«on.                                   ,f^^^_ 

Cubic  yards. 

Price 
per  cu- 
bic yard. 

Cost. 

225-20-242+20 1         308  R. 

9'47-139 ^  316-319  B. 

48,18^6 1         385  B. 

68,018.7 
169,966.4 
67,2»7.2 

Cents. 

16.94 

,     16.10 

14.00 

$11,622.86 
27,362.97 
9,420.21 

Total - 

9)6,262.3 

48,305.54 

Summary  of  earth  put  up  and  cost  by  the  United  States  during  season : 


Location. 

Cubic  yards. 

♦  .Cost. 

?/25+20-2/42+20 

68,018.7 
169,956.4 
170,091.7 
64,126.1 
67,287.2 
15,004.2 

$11,622.36 

9147-1819 

27,362.97 

88i35-45D                                          

29,505.96 

47/48-48/30 

8,977.65 

48/15-50'5.                                      -            

9,420.21 

Topping -  ---  --  -  -        ---    -           

4,201.18 

Total 

554,484.3 

91,080.38 

The  local  boards  enlarged  and  repaired  the  following  levees:  Wave  wash 
repaired  in  front  of  Helena;  partly  completed  stations  16/7  to  17/8,  and 
enlarged  stations  36/0  to  37/37;  amounting  to  170,000  cubic  yards  at  a  cost  of 
$30,481.64,  which  includes  office  and  engineering  expenses  and  right  of  way 
damages,  making  an  average  cost  of  17.92  cents  per  cubic  yard. 

Sup.  Eng.  1905 13 


Digitized  by 


Google 


194   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Summary  of  earth  In  the  levee  in  this  district : 

Cubic  yards. 

Put  up  by  the  United  States  from  May  1.  1904,  to  April  30.  1905 554. 484.  3 

Put  up  by  the  local  boards  from  May  1,  1904,  to  April  30,  1905 170, 000.  O 

Total 724,484.3 

Deducting  220,000  cubic  yards  of  levee  abandoned  on  accx)unt  of  cav- 
ing banks  leaves  a  net  gain  of --       504,484.3 

Put  up  by  the  United  States  and  in  place  April  Sih  VMM 6. 678, 495. 0 

Added  this  year 554,484.3 

Total - 7.232,979.3 

Put  up  by  the  levee  board  and  in  place  April  30.  1004 1.633,220.0 

Added  this  year 170/000.0 

Total _  1,80:^220.0 

Levees  in  place  April  30,  1905 : 

Erected  by  the  United  States 7,232,979.3 

Erected  by  the  levee  board 1,803,220.0 

Total 9,036,199.3 

This  district  is  in  worse  condition  than  any  on  the  Mississippi  River,  the 
greater  part  of  it  being  of  insufficient  height  and  section  and  generally  without 
banquette.  Indeed,  many  miles  of  it  was  only  gotten  above  the  1903  high  water 
by  putting  on  a  very  narrow  and  steep  topping,  which  in  no  w^ay  strengthened 
the  section,  being  placed  on  the  eight-foot  crown. 

Caving  in  several  i)oints  in  the  district  has  been  steadily  going  on,  necessita- 
ting the  construction  of  four  pieces  of  new  levee  during  the  past  season ;  these 
loops  constituted  the  greater  part  of  the  woric  done,  so  there  was  but  little  gain 
in  earth  placed  in  the  levee.  It  is  quite  likely  that  during  the  coming  season 
another  very  expensive  loop  will  have  to  be  built  at  Old  Town  Bend  (325  R.). 

Respectfully  submitted. 

M.  Gardner, 
Assistant  Engineer. 

Capt.  R.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 


Appendix  2  F. 

REPORXrOF  MR.  L.  L.  GRIFFITH,  UNITED  STATES  JUNIOR  ENGINEER,  ON  SURVEYS,  FIRST 
AND  SECOND  DISTRICTS,  FOR  SEASON  OF  1904-5. 

Memphis,  Tenn.,  May  i,  1905. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  surveys  in  the 
first  and  second  districts,  Mississippi  River  improvement,  during  the  season 
1904-5. 

This  work  was  in  charge  of  Assistant  Engineer  Charles  LeVasseur  until  Au- 
gust 24,  1904,  when  he  was  relieved  by  me  pursuant  to  General  Orders,  No.  7, 
dated  Memphis,  Tenn.,  August  10,  1904.  This  report  treats  only  of  the  work 
of  organized  survey  party  and  does  not  include  surveys  for  and  during  con- 
struction in  the  diflFerent  levee  districts  by  the  levee  inspectors. 

The  month  of  May,  1904,  found  the  survey  party  employed  on  a  survey  in 
Walnut  Bend  of  the  territory  lying  between  the  Mississippi  and  the  St.  Francis 
rivers,  from  Whitehall  Landing  south  to  Bledsoe  Landing,  showing  the  general 
topographical  and  hydrographical  features  of  the  country  situated  betewen  the 
two  rivers,  after  which  a  hydrographical  survey  from  Malones  Landing  (356 
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Li.)  to  Australia  Landing  (370  L.)  was  mado  during  the  month  of  June  to 
tihow  the  rate  of  caving  along  the  Ml8slssii)pi  side  of  the  river,  with  a  view  of 
locating  a  proposed  loop  in  the  vicinity  of  Lake  Charles,  Miss.  On  July  10, 
1904,  a  general  survey  of  the  lower  St.  Francis  levee  district  was  begun  at 
Point  Pleasant  Mo.  (80  R.),  to  aw-ertain  all  the  data  necessary  for  a  com- 
plete record  of  the  levee  in  this  district,  and  also  for  the  purpose  of  locating 
all  tbe  caving  banks.  This  survey  was  completed  to  Xodena.  Ark.  (1)8  R.), 
and  on  August  24,  1004,  the  steamer  H.  L.  Abbot  and  quarter  boat  No.  S9,  with 
crew,  were  turned  over  to  me. 

On  August  15,  1004,  with  Surveymen  Howe .  and  Riegel  and  the  steamer 
Unique,  a  detailed  surv-ey  over  the  revetment  in  the  vicinity  of  the  season's 
proposed  construction  work  In  Ilopefield  Bend  was  made  and  map  of  same 
submitted. 

On  August  20,  1004,  a  full  party  was  organized  and  supplies  put  almard  the 
Ahhot  and  <iuarter  boat  with  a  view  of  c*ompletiug  the  programme  of  survey 
work  for  the  season.  This  work  was  prosecuted  as  shown  in  the  ac(H)mpany- 
In^  tftble,  which  gives  an  idea  of  the  location  and  nature  of  the  survey,  approxi- 
mate amount  of  work  required,  the  total  time  and  actual  numl>er  of  working 
days  consumed,  the  distribution  of  the  actual  number  of  days  to  the  different 
parts  of  each  survey,  the  maps  completed  to  date,  and  the  cost. 

Ignoring  the  last  three  surveys  made  by  Junior  Engineer  L.  Y.  Kerr  with  the 
steamer  Graham,  for  which  I  have  insufficient  data  for  comparison,  it  will  be 
noticed  that  the  total  number  of  days  in  the  field  was  1.54,  of  whl<'h  120  were 
actual  working  days ;  of  the  latter,  23i  days,  or  about  one-fifth,  were  spent  in 
recovering  i^ermanent  reference  iwints.  It  will  also  l>e  noticed  that  in  each  case 
requiring  a  base  line,  except  four,  new  base  lines  were  established,  re<iuirinK  \)l 
days,  or  about  twice  as  nmch  as  would  be  re<iuired  had  i>ermanent  base  lines 
been  established  in  previous  surveys.  In  the  same  manner  the  22i  days  st)ent 
In  establishing  and  recovering  ranges  could  have  l)ec»n  rwluced  one-half  had  they 
been  proiJerly  marked  and  witnessed.  As  all  the  available  stone  lines,  estab- 
lished base  lines,  and  ranges  were  this  season  proi>erly  markeil,  witnessed,  and 
rec'orded  it  is  safe  to  assume  that  the  actual  number  of  working  days  may  next 
season  be  reduced  by  38  days,  which,  at  the  same  cost  per  day  ($47.4(5)  as  pre- 
vailed this  season,  would  amount  to  a  saving  of  $1,803.48.  This  ac<'omplishes 
the  recommendation  of  Assistant  Engineer  Cliaries  I^eVasseur  in  the  last  para- 
graph of  his  annual  reix)rt  for  1004. 

The  methods  employed  in  making  these  surveys  were  practically  the  same  as 
have  been  In  vogue  in  the  third  district,  a  detailed  description  of  which  is  given 
In  Junior  Engineer  Kerr*s  annual  report  for  1004.  (See  Rejwrt  Chief  of  En- 
gineers, 1904,  Supplement,  p.  241.) 

With  the  exception  of  the  survey  over  the  revetment  in  Ilopefield  Bend  and 
Memphis  bar,  where  it  was  i)ossibIe  to  retrace  old  base  lines,  no  cromimrlson 
with  past  conditions  can  be  shown  in  the  cross  sections,  and  the  real  value  of 
this  season's  surveys  over  the  revetments  will  not  be  fully  developed  until 
next  year. 

For  the  further  benefit  of  the  work  for  next  season  I  would  respectfully 
make  the  following  recommendations :  That  the  survey  party  be  provided  with 
three  good  transits,  one  to  be  provided  with  a  solar  attachment,  one  level,  and 
two  hand  levels  with  stadia  wires  to  facilitate  the  work  of  cross  sectioning 
the  upper  slopes  of  the  revetments.  The  instruments  In  use  this  season  were 
old  and  worn,  and  with  one  exception  all  had  other  s<»rious  defects. 

If  a  set  of  instruments  as  suggested  should  be  provided,  they  should  be  re- 
tained for  the  exclusive  use  of  the  survey  party  and  not  be  sent  from  place  to 
place  for  the  use  of  levee  insfiectors.  The  old  instruments  could  be  repaired 
and  put  in  good  condition,  which  would  make  enough  and  sufllciently  good 
instruments  to  amply  fulfill  the  needs  of  the  levee  department. 

Respectfully  submitted. 

L.  L.  Griffith,  Junior  Engineer. 

Capt  B.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 
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Appendix  3. 

Report  of  Capt.  G.  M.  Hoffman,  Corps  of  Engineers,  on  Operations  in  the 

Third  District. 

United  States  Engineer  Office, 

Vickshurg,  Mitts.,  May  3L  1905, 

Colonel:  I  have  the  honor  U>  submit  the  following  reiwrt  of  oi>erjitions  in 
the  third  district,  Mississippi  River  improvement,  for  the  year  ending  May  81, 
1905 : 

Capt  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  was  in  charge  of  the  district 
from  the  beginning  of  the  year  to  February  1,  190.5,  on  which  date  the  worlt  was 
transferred  to  me. 

The  third  district  extends  from  the  Coahoma-Bolivar  county  line  on  the  left 
bank  (365  L.),  and  the  mouth  of  White  River  on  the  right  bank  (393  R.),  to 
the  latitude  of  Warrenton,  Miss.  (607  L.).  The  work  on  this  section  of  the  river 
includes  bank  revetment  at  Lake  Bolivar  front,  Ashbrook  Neck,  Greenville,  ani3 
Longivood,  Miss.,  and  at  Lake  Providence,  Louisiana  Bend,  and  Delta  Point, 
I^a. ;  the  systematic  improvement  of  Lake  Providence  reach,  which  has  been 
discontinued,  and  levee  construction  and  maintopance  in  the  Lower  Yazoo  and 
Upper  Tensas  levee  districts. 

PART  1.— CHANNEL  WORK. 

Lake  Bolivar  fronts  Miss.  (417  L.). — (For  description  and  history  see  sum- 
mary herewith.)  The  work  here  consists  of  about  3,775  feet  of  effective  bank 
revetment  placed  to  hold  a  caving  bank  which  endangered  the  large  and  im- 
portant levee  across  the  head  of  Lake  Bolivar.  (See  map  No.  2,  herewith.) 
Due  to  a  change  In  the  river  channel  above  and  the  scouring  away  of  a  bar 
which  partially  masked  this  work  a  more  direct  attack  by  the  current  has 
been  established,  resulting  in  a  marked  deepening  along  the  outer  edge  of  the 
mattress,  especially  at  the  lower  end.  At  this  point  a  considerable  slough  has 
occurred,  destroying  al)out  100  feet  of  the  upper-bank  paving  and  probal)ly 
Involving  a  short  length  of  the  mattress.  The  mattress  is  of  the  old-stjie  woven 
tyi)e  and  was  constructed  in  1888-89.  A  reenforcing  mattress  of  the  same 
type,  covering  500  feet  at  the  lower  end,  was  placed  in  1893.  Under  the  changed 
conditions  the  structures  can  no  longer  be  relied  on,  and  it  is  contemplated, 
during  the  coming  season,  to  reenforce  it  with  standard  fascine  mattress  having 
a  length  of  about  2,000  feet. 

No  work  has  been  done  during  the  year. 

Ashbrook  Neck,  Miss.  (4^5  L.). — (For  description  and  history  see  summary 
herewith.)  The  work  here  consists  of  10,100  feet  of  effective  bank  revetment 
built  to  prevent  a  cut-off.  (gee  map  No.  3,  heiewith.)  It  has  been  necessnry 
from  time  to  time  to  reenforce  the  original  mattress,  which  was  of  the  oid-stjie 
woven  type.  There  still  remains  2.000  feet  of  the  old  worts  not  reenforced; 
of  the  balance  7,600  feet  is  reenforced  with  the  standard  fascine  mattress  and 
5(X)  feet  is  original  fascine  mattress.  During  the  year  repairs  were  made  to 
the  upper-bank  paving  at  three  places  where  small  breaks  had  occurred,  the 
cost  of  which  amounted  to  $4,942.11 ;  payments  were  made  from  allotments 
applicable  to  this  work  from  appropriations  of  March  3,  1903,  and  April  28,  1904. 
(For  details  see  report  of  Assistant  Engineer  Arthur  Ilider,  Appendix  3  A,  here- 
with.) While  *he  work  is  in  excellent  condition,  the  unreenforced  sections, 
1,150  feet  and  900  feet  long,  respectively,  show  Indications  of  failure,  and  their 
weakness  has  been  the  probable  cause  for  many  of  the  repairs  made.  During 
the  coming  season  it  is  contemplated  to  reenforce  these  sections  with  standard 
fascine  mattress  rind  to  make  such  minor  repairs  as  may  be  necessary. 

Greenville  Harbor,  Miss.  (-)78  L.). —  (For  description  and  history  see  summary 
herewith.)  The  town  and  harbor  of  Greenville  Is  protected  by  bank  revet- 
ment having  an  effective  length  of  12,100  feet,  of  which  1,400  feet  is  of  the  old 
type  woven  mattress  and  10,7(K)  feet  of  such  type  reenforced  with  standard 
fascine  mattress.     (See  map  No.  4,  herewith.) 

Repair  work  during  the  i)ast  season  consisted  of  the  placing  of  three  small 
pocket  mats;  the  cost,  amounting  to  $7,003.21,  was  paid  from  allotments  appli- 
cable to  this  work  from  appropriations  of  March  3,  1903,  and  April  28,  1904. 
<For  details  see  report  of  Assistant  Engineer  Arthur  Hider,  Appendix  3  A, 
herewith.) 
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During  the  bank-fall  stage  of  the  river  this  spring  a  sadden  break  occarred 
al  ami  alwve  the  discharge  piiH?  of  the  sewage  pumping  plant;  259  feet  of  the 
up|K>r-bauk  paving  sloughed  in,  and  the  inner  end  of  the  mattress  sank  a 
maximum  of  20  feet.  Tlie  latter  is  apparently  intact ;  since  the  first  break  n*» 
further  changes  have  lK?en  noticeable.  The  contemplated  work  for  the  eoniiiig 
season  Includes  the  repair  of  this  break,  and  such  minor  repairs  as  may  iw 
necessiiry. 

Longicood,  Mian,  OWO  L), — Bank  revetment  was  begun  here  last  fall  to  hold 
the  rapidly  caving  bank  and  prevent  the  destruction  of  the  levee.  Before  under 
taking  this  work,  surveys  were  made  of  locations  for  a  new  loop,  and  it  was  only 
after  careful  study  of  the  several  methods  of  meeting  the  situation,  and  their 
comparative  cost  that  decision  was  made  in  favor  of  holding  the  bank.  The 
estimated  cost  of  the  loop  on  the  location  considered  the  best,  plus  the  cost  of 
right  of  way  and  land  damages,  was  $793,000 ;  while  the  cost  of  the  revetment 
now  in  place.  i)lus  the  cost  of  the  needetl  extension  and  a  short  loop  at  the  lower 
end,  will  be  al)out  $315,(X)0,  The  latter  constructions  may  result  in  solving;  the 
problem  without  any  additional  exr)endlture,  as  the  proposed  extension  of  the 
revetment  will  reach  a  resisting  bank  protected  by  an  old  cypress  brake,  and  tht» 
threatened  angle  of  the  levee  further  below  will  be  covered  by  the  proposed 
short  loop.    (See  maps  Xos.  5  and  10,  herewith.) 

Work  during  the  season  wa^  carried  on  under  an  allotment  of  $100,000  from 
appropriation  for  fiscal  year  1905  (act  of  April  28,  1904)  and  a  reallotment  from 
liower  Yazoo  levee  district  of  $50,000  from  the  same  appropriation. 

Payments  amounting  to  $11,(X)9.45  were  made  by  the  Mississippi  levee  board 
for  stone  used  in  this  work,  the  allotment  for  same  being  insufficient  and  the 
need  for  the  material  being  urgent. 

The  total  cost  of  the  season's  work  was  $152,471.51,  making  the  cost  i>er 
linear  foot  of  revetment  $3<>.31. 

Six  mattresses  were  constructed,  making  a  total  effective  length  of  4,200  feet; 
In  addition,  nine  small  connecting  mats  were  placed.  Part  of  the  first  mattress 
was  lost  during  sinking,  due  to  the  breaking  of  the  manila  cables  which  held  the 
mooring  barges  in  place.  Precaution  had  been  taken  to  increase  the  numl>er  of 
these  cables  to  seven,  and  to  use  only  new  2-inch  lines  on  a(XK)unt  of  the  swifi 
current  of  5^  feet  i)er  second  prevailing.  The  outer  line,  which  later  test  showeil 
to  be  below  si>ecified  strength,  parted  first,  and  the  others  failed  In  succession  tu 
support  the  great  additional  stress  thereby  placed  upon  them.  The  stone  barges 
engaged  in  weighting  the  mattress  were  attached  to  the  mooring  barges ;  and.  on 
the  failure  of  the  lines,  they  all  floated  down  over  the  mattresses.  The  tup 
became  helpless  from  a  loose  line  caught  in  the  wheel,  so  that  it  and  the  barges 
lodged  against  the  floating  end  of  the  mattress  and  tore  it  in  two.  The  loose 
section  floated  downstream,  involving  a  loss  of  434  linear  feet,  valued  at 
$7,307.()1. 

The  remainder  of  the  work^was  carried  to  a  successful  completion,  though 
considerably  delayed  and  increased  in  cost  by  the  scarcity  of  labor,  and  the 
demoralization  of  .the  force  by  the  breaking  out  of  smallpox.  The  local  supply  of 
labor  was  not  sufticient  and  it  was  necessary  to  pay  the  transportation  of  fortvs 
obtained  in  St.  Louis  and  Memphis. 

The  bank  was  graded  to  a  sloi)e  of  about  1  to  3  and  paved  to  a  height  of  :M) 
feet  above  low  water,  except  for  a  short  section  which  was  carried  only  ti»  2*5 
feet.  Part  of  the  riprap  paving  was  placed  directly  on  the  earth  slope,  and  part 
was  underlaid  with  a  3  to  4  inch  layer  of  quarry  spalls ;  the  different  sections 
were  carefully  mapped  with  a  view  of  inspecting  them  from  t^ie  to  time  and 
determining  the  relative  stability  of  the  two  types  of  paving  under  the  nnme 
conditions.  Experience  in  other  work  indicates  that  the  layer  of  spalls,  though 
increasing  the  first  cost,  will  almost  eliminate  the  necessity,  heretofore  obtaining, 
of  yearly  exi)euditure  for  exi^ensive  repairs.  ,      • 

In  order  to  complete  this  work  before  the  annual  rise  it  became  necessary  to 
transfer  a  mattress  party  and  outfit  from  the  first  district.  It  was  of  great 
value,  not  only  on  this  account,  but  also  for  the  opportunity  afforded  for  compar- 
ing details  of  plant  and  methods.  Some  slight  changes  will  be  made  as  the 
result  of  this  comparison.  (For  details  see  report  of  Assistant  Engineer  Arthur 
Hider,  Api>eudix  3  A.  herewith. ) 

The  work  contemplated  during  the  coming  season  consists  of  the  extension  of 
the  revetment  for  a  distance  of  l.(K)0  feet  downstream. 

Lake  Providence  reach  iol7-5o2  /?.). —  (For  details  and  history  see  summary 
herewith.)  This  section  of  tlie  river  was  selected  by  the  Commission  soon  after 
Its  formation  for  improvement  of  the  low-water  channel  by  means  of  contraction 
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works  and  revetment  of  caving  banks.  Though  marked  deepening  of  shallow 
<-ros8ings  resulted,  the  work  was  finally  discontinued  because  of  the  lack  of 
runds  and  the  enactment  of  a  law  limiting  the  use  of  bank  revetment.  Most' 
of  the  structures,  which  were  comparatively  weak,  have  l)een  destroyed.  In 
later  years  active  revetment  work  was  resumed  at  Louisiana  Bend  and  at  Lake 
Providence,  but  with  special  objects  in  view. 

Louisiana  Bend,  La.  {522  R.). —  (For  description  and  history  see  summary 
herewith.)  The  revetment  of  the  caving  bank  in  this  bend  was  undertaken  with 
a  view  of  obtaining  greater  permanence  in  the  channel  below.  About  4,000  feet 
of  the  lower  end,  which  was  of  old-style  woven  mattress,  except  for  (500  feet 
fascine  mattress  reenforcement,  has  been  destroyed,  and  more  than  half  of  the 
remaining  11,820  feet  is  covered  by  a  bar  at  the  upper  end.  (See  map  No.  6, 
herewith. ) 

No  work  was  done  during  the  year  and  none  is  contemplated. 

Lake  Providetwe,  La.  {5^0  R.) — (For  description  and  history  see  summary 
herewith.)  The  town  of  Lake  Providence  and  the  important  levee  across  the 
foot  of  the  lake  is  protected  by  bank  revetment  having  an  effective  length  of 
12,600  feet;  of  this  2,2(X)  feet  is  old-type  woven  mattress,  700  feet  is  woven 
mattress  reenforced  with  fascine  mattress,  5,(X)0  feet  is  fascine  mattress  reen- 
forced  with  fascine  mattress,  and  4,700  feet  is  original  fascine  mattress.  (See 
map  No.  7,  herewith.) 

The  season's  work  consisted  of  repairs  of  three  small  breaks  and  one  con- 
siderable break  In  the  upper-bank  paving.  Connecting  mats  were  placed  over- 
lapping the  original  mattress,  the  upper  bank  was  resloi)ed  and  repaved,  and 
drains  were  constructed.  Total  expenditures  for  the  season's  work  amounted 
to  $31,656.01,  from  allotment  applicable  thereto,  appropriations  of  March  3,  1903, 
and  April  28,  1904.  (For  details  see  report  of  Assistant  Engineer  Arthur  Ilider, 
herewith.  Appendix  3  A.)  Part  of  the  work  was  done  with  the  first  district 
plant  and  party,  which  were  transferred  here  after  completing  its  portion  of  the 
work  at  Longwood.  Progress  of  the  work  was  delayed  by  the  breaking  out  of 
an  epidemic  of  smallpox,  which  caused  a  suspension  of  the  work  from  February 
1  to  15,  and  finally  the  disbandment  of  the  first  district  party ;  the  work  was 
finally  completed  with  the  third-district  plant  and  party  transferred  from  Long- 
wood  after  the  work  there  was  finished. 

In  1901  a  channel  was  forming  at  the  upper  end  of  this  work,  and  the 
hicreased  current  and  its  dire<'tion  threatened  to  fiank  the  mattress  there.  To 
prevent  this  a  cut  was  dredged,  which  has  accomplished  the  purpose  in  view ; 
the  incipient  channel  has  'filled  up  and  a  bar  has  formed,  masking  about  4,000 
feet  of  this  revetment  The  attack  has  been  transferred  to  the  middle  and  the 
lower  end,  where  the  structures  are  better  able  to  resist  it.  (See  map  No.  11, 
herewith.)  There  are,  however,  two  sections,  1,200  and  600  feet  long,  of  old-type 
woven  mattress  unreenforced  in  the  portion  now  subjected  to  attack.  During 
the  coming  season  it  is  contemplated  to  reenforce  as  much  of  these  sections  as 
funds  available  will  permit. 

Delta  Point,  La.  {598  R.). — (For  description  and  history,  see  summary  here- 
with.) This  revetment  was  placed  to  hold  the  point  and  prevent  further 
rei-esslon  of  the  channel  from  the  town  and  harbor  of  Vicksburg;  it  has  an 
offective  length  of  5,900  feet,  of  which  4,000  feet  is  of  woven  mattraes,  600 
feet  is  of  woven  mattress  reenforced  with  fascine  mattress,  and  700  feet  Is 
of  original  fascine  mattress.     (See  map  No.  8,  herewith.) 

Annual  hydrographic  surveys  have  been  made  of  the  reach  the  past  two  years 
for  the  purpose  of  watching  the  channel  movement;  this  has  a  tendency  that 
may  eventually  threaten  the  West  Pass  levee,  built  to  protect  Vicksburg  Harbor. 
(See  map  No.  13,  herewith.)  These  surveys  should  be  continued.  No  work 
except  the  survey  was  done  last  season,  and  no  other  is  contemplated  for  the 
(*omlng  season. 

Stone. — Stone  for  the  season's  work  was  obtained  from  three  sources :  At  the 
Government  quarry  on  the  Little  Red  River  11,376.4  cubic  yards  were  quarried 
by  day  labor  and  towed  by  Government  boats,  at  a  rate  of  $1.21  for  quarrying 
and  loading  and  $0.5436  for  towing;  the  cost  of  5,811.6  cubic  yards  used  direct 
from  barges  was  therefore  $1.7536 ;  the  cost  of  5.564.8  cubic  yards  on  the  bank 
was  Increased  $0,172  for  unloading  to  $1.9256,  while  the  cost  of  3,874  cubic  yards 
of  this  amount  delivered  on  barges  was  still  further  increased  by  $0.3557  for 
reloading  to  $2.2813  per  cubic  yard.  The  average  cost  of  stone  actually  used 
was  $1,953  i)er  cubic  yard  delivereil  on  barges.  Under  a  contract  with  J.  J. 
Ball  &  Co.,  15,139.56  cubic  yards  were  delivered  on  the  bank  at  Arkansas  City 
at  $1.55  per  cubic  yard ;  this  stone  was  loaded  with  carts  and  wheelbarrows,  at  t 
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a  unit  coBt  of  $0.40.  making  a  total  cost  of  $1.95  per  cubic  yard  on  barges, 
Under  a  contract  with  Chaa.  J.  Mengea,  4.125.96  cubic  yards  were  dellvercnl  on 
iMiFKes  at  the  Ix)nKwood  revetment  for  $1.75  iier  cubic  yard.  The  slowne.Ks  of 
delivery  by  contract  made  it  necesaary  to  draw  on  the  reserve  supply  at  Green- 
ville, of  which  a,«74.1  cubic  yards  were  loaded  on  barges  -with  carts  at  a  unit 
cost  of  $0.:^'>57.  as  state<l  above. 

There  is  now  on  the  bank  at  Greenville  a  reserve  supply  of  10.000  cubic  yards 
and  at  the  (lovenuiient  quarry  alK>ut  1,7<K>  cul)ic  yards. 

The  quarry  force  was  disbanded  May  25,  11M>4.  and  the  quarry  has  not  sino- 
l)een  reojjened,  as  the  moderate  high-water  stages  could  not  be  counted  on  i ' 
give  reliable  boating  depths  in  the  Little  Red  River.  It  is  probable  also  that. 
with  iK)wer  appliances  for  loading,  purchase  by  contract  will  prove  more  ect^ 
nomic^l.  As  the  suiM>ly  for  the  coming  season  will  have  to  be  obtained  by  con 
tract,  it  is  contemplated  to  install  simple  power  appliances  to  demonstrate  this 
I)oint,  careful  study  having  shown  that  a  considerable  saving  may  thus  be 
exnected. 

The  total  cost  of  stone  delivered  during  the  year  was  $51,594.05.  which,  less 
$11,009.54  paid  by  the  Mississippi  levee  board,  was  paid  from  allotments  appli- 
cable thereto;  it  was  all  charged  in  proi>cr  pr()|M)rtions  to  the  various  works, 
and  included  in  the  cost  thereof.  (For  details  see  rei>ort  of  Assistant  Engineer 
Arthur  Ilider,  Api)endix  3  A,  herewith.) 

Plant, — Rei)airs  necessary  to  maintain  the  plant  in  good  condition  w^ere  made 
at  a  cost  of  $17,129.37  for  the  year.  Tlie  tH)st  of  caring  for  plant  and  other 
proi)erty  was  $19,650.94,  making  the  total  ex{)enditure  for  care  and  rei^iirs 
$36,780.31.  No  new  plant  was  built.  (For  details  see  report  of  Assistant 
Engineer  Arthur  Hider,  Api)eudix  3  A,  herewith.) 

The  estimatetl  cost  of  ordinary  and  extraordinary  repairs  during  the  coming 
year  is  $25,467.50.  The  extraordinary  repairs  in  view  include  docking,  scraih 
ing,  and  painting  hull  of  towboat  Arthur  Hider,  estimated  cost,  $3,200;  repairs 
to  hydraulic  grader,  estimated  cost,  $2,500,  and  extensive  repairs  to  some  of 
the  older  imrges  and  (luarter  boats,  estimated  cost,  $7,062.50.  The  only  new 
plant  in  c»onteniplation  consists  of  a  iwwer  appliance  for  loading  stone  from 
storage  pile  to  barges  and  equipment  of  a  derrick  barge  for  unloading  froui 
barges  to  bank  being  paved ;  the  estimated  cost  is  $3,000.  ( For  details  see 
report  of  Assistant  Engineer  Arthur  Ilider,  Appendix  3  A.  herewith.) 

Revetment  irork  in  general. — ^Total  exi)enditures  for  revetment  constnic^tion 
amounted  to  $196,072.84,  of  which  $43,601.33  was  for  repairs  and  $152,471.51 
for  new  work ;  the  cost  of  stone  and  all  other  materials  expended  is  incliid<Ml 
in  the  above,  as  well  as  a  proportion  of  the  main  office  expenses.  The  item  for 
new  work  included  $11,009.54  paid  by  the  Mississippi  levee  board  for  stone  use*! 
at  Long>vood.  Expenditures  incidental  to  revetment  work  were  $36,780.31  for 
care  and  repair  of  plant,  and  $5,000.92  for  surveys. 

Repairs  and  reenforcement  of  revetments  of  an  approximate  present  valun- 
tion  of  $1,500,(K)0  have  cost  during  the  last  three  years  an  average  of  $76.7(Xi 
annually,  or  5.1  per  cent,  not  including  maintenance  of  plant,  which  is  aUiut 
2.6  i>er  cent  annually.  Considering  all  the  circumstances,  the  necessity  of 
renewing  old  work  of  weak  construction,  the  attacks  to  which  the  works  arc 
subjected,  etc.,  this  is  not  an  excessive  charge.  It  is,  nevertheless,  a  consider- 
able item  and  its  possible  reduction  deserves  close  study ;  also  the  question  of 
reducing  the  cost  of  new  work,  which  has  undoubtedly  been  Increasing  from 
various  assignable  causes.  The  lines  on  which  the  accomplishment  of  thes#> 
objects  may  best  be  sought  are  greater  stability  of  construction,  especially  of 
the  upper  bank  paving ;  thorough  drainage  of  old  borrow  pits  and  the  batture 
generally  to  reduce  the  saturation  of  the  banks  to  a  minimum;  the  use  of 
IM)wer  appliances  for  handling  stone,  and  any  other  expedient  that  will  elimi- 
nate as  far  as  practicable  that  most  ix)tent  factor  of  Increased  expense,  the 
labor  problem. 

I'uiformly  itemized  reports  of  cost  of  all  the  revetment  work  in  the  several 
districts  would  l>e  of  great  value. 

Surveys. — The  regular  surveys  of  bank  revetments  and  caving  bends  have 
been  made;  also  additional  reach  surveys  below  Lagrange  and  Hoilybrook 
crevasses  and  above  Delta  Point.  Expenditures  for  this  purpose  were  $5.(KX>.92 
under  allotments  from  appropriations  of  March  3,  1903.  and  April  28,  1JK4. 
(For  details  see  report  of  Junior  Engineer  L.  Y.  Kerr.  Appendix  3B,  herewith.) 
(See  maps  Nos.  2  to  13,  herewith.) 

Tlie  reach  surveys  below  the  1903  crevasses  were  for  the  purpose  of  throwing 
light  on  the  question  of  channel  changes  due  to  a  crevasse  and  its  subsequent 
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closure.  The  results  show  a  fill  In  one  ease  and  a  scour  in  the  other,  so  that 
no  iK>sitive  conclusions  can  be  drawn.  Further  surveys  appear  to  be  unnecessary, 
on  account  of  the  discreimncies  in  the  data  to  date  and  the  improbability  of 
their  being  reconciled  by  future  changes. 

PART  2.— LBVBE  WORK. 
SECTION    I. — SUMMARY. 

Levee  building  in  Mississippi  prior  to  1882, — Of  the  314  miles  of  levee  now 
existing  in  Mississippi,  124  miles  are  in  the  second  and  190  miles  in  the  third  dis- 
trict the  point  of  division  being  on  the  Coahoma-Bolivar  county  line.  So  little  of 
the  history  of  levees  in  Mississippi  prior  to  1882  belongs  esjiecially  to  the  upi)er 
district  that  this  sketch  of  this  period  will  include  both  districts. 

In  1844  many  isolated  levees  existed  along  the  lower  part  of  the  Yazoo  front 
All  levee  building  in  the  years  immediately  following  was  done  by  planters 
along  their  own  fronts. 

Later  a  "  Superior  board  of  levee  commissioners  "  was  organized  and  was  in 
existence  until  1858,  but  its  power  was  only  nominal.  The  counties  fronting 
on  the  river  did  a  great  deal  of  work  and  became  very  much  in  debt  It  Is 
estimated  that  of  this  indebtedness  Bolivar  County  owed  $197,000 ;  Washington 
County,  1165,000;   and  Issaquena  County.  $100,000. 

In  1858  a  levee  district  was  formed  for  the  Tazoo  Basin,  including  the  back 
counties  to  be  protected.  A  tax  of  10  cents  per  acre  was  laid  on  all  lands  to 
be  protected,  and  the  front  counties  were  permitted  to  lay  an  additional  tax 
of  25  cents  an  acre  on  all  the  lands  within  their  own  borders.  Contracts  were 
entered  into  in  the  years  1860-61  to  the  amount  of  $1,250,000,  but  the  war 
caused  a  suspension  of  the  work,  and  there  Is  no  record  left  of  how  much  work 
was  done  under  these  contracts.  These  levees  had  a  crown  5  feet  wide,  a 
front  slope  of  6  to  1,  a  back  slope  of  2^  to  1,  and  had  grades  varying  from 
4  feet  in  De  Soto  to  5.4  feet  in  Issaquena  County  above  the  highest  known 
water,  which  at  some  points  was  that  of  1858  and  at  others  that  of  1859. 
Though  the  levees  built  under  the  organized  levee  board  were  breached  in 
many  places  by  the  floods  of  1862,  1865,  and  1867,  and  required  work  to  close 
the  crevasses  formed,  they  were  built  to  such  a  height  that  no  enlargem&nt  of 
them  was  undertaken  until  about  1800. 

After  the  war  there  was  a  division  between  the  upper  and  lower  front  and 
back  counties.  In  1871  the  upper  district  was  organized  under  the  name  of 
district  No.  1.  It  comprised  De  Soto,  Tunica,  Coahoma,  Tallahatchie,  and 
Panola  counties  and  six  townships  of  Sunflower  County.  In  1876  it  had  become 
very  much  in  debt  and  was  abolished  by  law. 

In  1865  the  lower  district  was  organized  under  the  name  of  the' "  Board  of 
commissioners  for  Bolivar,  Washington,  and  Issaquena  counties."  Its  prin- 
cipal source  of  revenue  was  a  tax  of  1  cent  per  pound  on  cotton,  which  produced 
a  large  income.  Prices  for  levee  construction  were,  however,  very  high  (40,  50, 
or  60  cents  per  cubic  yard),  and  the  administration  often  very  lax;  the  result 
being  that  they  had  very  little  to  show  for  the  large  expenditures  of  this  period. 
In  1876,  upon  the  abolition  of  district  No.  1,  this  (lower)  district,  being  then 
the  only  one  in  the  State,  changed  its  name  to  "  The  Misslssii>pi  levee  district," 
which  is  still  its  official  title.  From  1876  to  1882  it  was  administered  by  a 
"  reform  board,"  which  devoted  Itself  to  retrenchments.  It  paid  off  half  a 
million  dollars  of  its  indebtedness  and  reduced  the  cotton  tax  to  $1  per  bale,  or 
less.  The  flood  of  1876,  the  highest  since  1867,  was  of  only  a  moderate  height ; 
the  enlargement  of  the  levee  was  therefore  regarded  as  unnecessary  and  the 
levee  construction  was  limited  to  the  new  loops  required  in  front  of  caving 
banks.  In  1882  the  great  flood  came,  which  "  wiped  out  levees  and  iward  alike." 
The  only  engineering  records  of  this  district  during  this  period  that  have  been 
preserved  are  contained  on  a  map  of  a  survey  of  the  levee  in  1867,  made  under 
direction  of  Mr.  Minor  Merrl wether,  engineer  of  the  levee  board  of  the  lower 
district. 

Floods  of  1882,  and  condition  of  levees,  etc. — ^The  flood  of  1882  was  the  great- 
est known  to  that  date.  While  there  were  some  levees  as  much  as  4  'feet  higher 
than  this  flood,  there  were  many  miles  overtopped  and  washed  away  by  it. 
All  the  alluvial  bottoms  were  overflowed,  causing  very  great  destruction  not 
only  to  the  levees  but  also  to  the  property  behind  them,  although  the  flood  did 
not  nearly  reach  the  height  that  It  would  have  attained  if  It  had  been  confined 
between  the  levees.    In  their  impoverished  condition,  with  so  much  of  their 
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works  swept  away,  and  with  their  bonds  and  the  interest  on  them  remaining  as 
a  constant  liability,  and  with  a  better  conception  of  the  great  magnitude  of  the 
undertaking,  the  people  were  thoroughly  discouraged.  The  Mississippi  Riyer 
Commission,  however,  l)egan  making  allotments  to  aid  in  the  construction  of 
levees.  These  were  small  at  first,  but  they  gave  the  people  hope  and  encourage- 
ment. They  have  increased  from  time  to  time  as  the  levee  question  has  become 
better  understood,  and  found  to  be  more  and  more  Involved  in  the  problem  of 
controlling  the  river  and  Improving  its  navigation. 

From  1865  to  July,  1882,  the  Mississippi  (Lower  Yazoo)  levee  board  expended 
13,557,918.47. 

Yardage  in  place  after  the  flood  of  1882,  and  before  repair  or  re- 

.     building    6.278,728 

Abandoned    in    1882 310,002 

Leaving  available  in  1882 5,968,726 

Sketch  of  the  Lower  Yazoo  levee  district  since  1882, — ^The  following  is  a 
table  of  maximum  gauge  readings  for  the  greater  floods  since  1876  at  Cairo  and 
Important  points  along  the  district : 


Year. 

Cairo. 

Month 
White 
River. 

Arkansas 
City. 

Oreen- 
viUe. 

Lake 
Provi- 
dence. 

Vicks- 
bnrg. 

1876 

46.88 

51.87 

52.17 

51.79 

50.96 

45.25 

48.8 

46.2 

48.3 

49.3 

51.7 

50.6 

46.7 

48.4 

48.0 

47.9 

48.2 

45.55 

60.4 

47.7 

49.8 

49.6 

52.4 

58.7 

46.5 

47.0 

46.82 

46.5 

46.9 

45.87 

49.8 

48.2 

50.0 

50.2 

51.9 

58.0 

37.95 

88.82 

86.47 

88.4 

87.91 

38.1 

40.3 

41.0 

41.9 

41.8 

44.5 

46.5 

44.9 

1882 

41.44 

40.40 

41.1 

41.17 

40.55 

48.4 

48.2 

44.2 

44.8 

46.75 

49.1 

4».:5 

1883 

43.9) 

1884      

49.0 

1888 

44.15 

1888 

44.17 

1890 

49.0 

1891 

42.0 

1882 

48.4 

1898 

48.3 

1897 

52.48 

1908 

• 

51.8 

The  result  of  the  building  of  the  levees  in  the  Upper  Yazoo  district  between 
1884  and  1886  is  shown  by  a  study  of  the  maximum  gauge  readings  at  mouth  of 
White  River  for  these  years,  while  the  effect  of  the  closing  of  the  gaps  in 
the  Arkansas  levees  between  1886  and  1888  is  shown  by  a  study  of  the  gauge 
readings  for  these  years  at  all  the  stations  given. 

In  1882  the  whole  district  was  overflowed,  or  an  area  of  about  3,170  square 
miles  more  than  would  have  l)een  overflowed  around  the  lower  end  of  the  present 
levee  system.  The  same  is  true  of  tlie  overflow  from  the  flood  of  1897.  In  189t) 
about  1,900  square  miles  and  in  1903  about  1,460  square  miles  were  overflowed, 
or  about  1,140  and  860  square  miles,  respectively,  due  to  crevasses. 

The  grades  after  the  flood  of  1882  were  to  be  the  same  as  the  adjacent 
levees,  but  nowhere  less  than  the  high  water  of  that  year,  the  average  height 
for  the  whole  system  being  about  2  feet  above.  Later,  a  grade  of  3  feet  above 
the  highest  known  water  was  used  until  the  flood  of  1903,  after  which  a 
provisional  height  of  2  feet  above  this  flood  was  generally  used  in  construc- 
tion. The  present  adopted  ultimate  grade  is  6  feet  above  the  1897  high  water. 
Taking  Greenville  as  an  illustration,  the  changes  in  grade  are  shown  as  fol- 
lows: 1882,  43.4;  1886,  44.^;  1888,  45.6;  1890,  46.4;  1892,  47.2;  1897,  49.8,  and 
1903,  51.1,  or  a  total  change  of  7.7  feet  in  the  twenty-one  years.  The  Missis- 
sippi (Lower  Yazoo)  levee  board  instead  of  using  3  feet  throughout  these  years 
used  4  feet  above  the  1888  and  5  feet  above  the  1891  floods,  these  being  com- 
paratively well  confined  and  3  feet  above  what  it  was  figured  that  the  flood  of 
1890  would  have  attained  if  there  had  been  no  crevasses.  These  grades  did  not 
differ  very  much  from  those  used  in  the  construction  by  the  United  States. 
Since  1893  levee  construction  by  the  local  boards  has  been,  in  general,  to  the 
same  grade  as  that  under  the  Mississippi  River  Commission.  From  1882  to 
1888  a  width  of  crown  of  only  2  feet  was  used  in  order  to  reach  the  necessary 
height  of  grade  with  the  limited  means  at  command.  This  width  was  found  too 
weak  and  otherwise  unsatisfactory,  and  a  large  amount  of  work  was  done  in 
1899  to  give  such  levees  a  standard  width  of  8  feet,  funds  being  provided  from 
the  proceeds  of  a  loan  negotiated  for  that  purpose. 
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The  expenditures  from  July,  1882,  to  May  1,  1905,  are  as  follows : 

By  the  Mississippi  levee  board: 

For    construction $5,319,929.23 

For   rights   of   way,   litigation,   office  exi)ense8,    high-water 
protection,    etc 3, 337, 925. 44 

Total    a  657.  854.  67 

By  the  United  States : 

For    construction 3.160,529.25 

High-water  protection,  repairs,  and  engineering 530,853.42 

Total    3,691.382.67 

The  total  cost  for  levee  work  to  date  is  $12,349,287.34,  or  about  $65,500  per 
mile  for  the  188.6  miles  of  present  effective  levees  in  the  district. 

Upper  Yazoo  district. — ^The  upper  and  back  counties  were  organized  into  a 
levee  district  in  1884.  It  was  called  the  **  Yazoo-Mississippi  Delta  levee  dis- 
trict," and  still  retains  that  name.  It  comprise**  the  follov»^!ng  counties:  De 
feoto.  Tunica,  Tallahatchie,  Panola,  Quitman.  Sunllower,  Leflore.  Yazoo,  and 
HolniirS. 

Development  of  the  country  in  Yazoo  Delta  from  J8S2  to  1905. — ^The  following 
statistics  show  the  growth  of  the  country  in  the  Yazoo-Mississippi  Delta,  which 
comprises  all  the  country  protected  by  levees  in  Mississippi : 


Year. 

Cotton 
crop. 

1              1                            1 
Rail-  l«.   .J     Oil     '  ^I>^:   .5\^\. 

Lum- 
ber 
millH. 

Yalne  of  lands  per 
acre. 

roada. 

«*""!  mills,  l^'^-y-^ 

1 

Timber. 

Culti- 
vated. 

1882 

1«CJ5 

Bales. 

ia5,ooo 

460,000 

Miles. 

41 

1,000 

1                 Miles. 

1 '       1 !       0         0 

30           28  1           8             4 

0 
40 

10. 25-11. 00 
5. 00-20. 00 

16.00-110.00 
60.00-  75.00 

As  a  further  example  of  the  growth  of  the  country,  the  following  statistics 
for  the  city  of  Greenville  are  submitted : 


Year. 


Popu- 
I  lation. 


value. 


1882 ,    3.000    $1,750,000 

1904 10,420  .    4,900,000 


Banks. 


Capital 
Qasni 
plus. 


N^-|a^^U. 


1  '  $160,000 
4  I    600,000 


Oil  mills. 

1 

Water-  i  Sewage 
works.  1  system. 

Street  paving. 

Num- 
ber. 

Capital. 

Miles. 

Cost. 

1 

150,000 
§()0,000 

01              0 
$100,000    $120,000 

0 
U 

0 
$ia6,0U0 

Year. 


Gas  com- 
pany. 


1882... 

1904 $20,000 


Electric 
light. 


0 
$150,000 


Electric 
car  lines. 


0 
$50,000 


Wholesale  'Packing  I      Ice 

groceries,  |     Com-     comimny,  plants,  | —   — 

annual      presses,    branch- 1    dailv    ,  Num- 

sales.  es.       capacity,  i  ber. 


0 
$2,500,000 


0  I  0 

$150,000  I    $40,000 


:L 


Sawmills. 


Capital. 


Tons. 

4 
100  I 


$15,000 
80,000 


By  preventing  the  frequent  rei^urrence  of  ovei'flows,  which  so  often  flooded 
the  country  with  vegetable  mold,  l^esides  converting  it  into  a  disease-breeding 
swamp,  and  by  enabling  the  inhabitants  to  clear  and  cultivate  the  land  without 
l>eing  so  often  subject  to  the  discomforts  attending  overflows,  the  levees  have 
been  the  means  of  improving  the  healthfulness  of  the  country. 

Levee  building  in  Louisiana  and  Arkansas  prior  to  1882. — Small  levees  were 
built  by  the  first  settlers  as  early  as  1717  in  the  vicinity  of  New  Orleans.  With 
the  development  of  the  country  on  the  right  bank  of  the  Mississippi  the  levees 
were  enlarged  and  extende<l,  so  that  in  1844  there  was  a  continuous  line  from 
the  lower  limit  of  this  district  to  the  mouth  of  the  Arkansas  River.  The  grade 
of  the  levees  was  about  1  foot  above  the  highest  known  water,  making  the 
average  height  about  4  feet.  The  base  of  the  levee  was  generally  made  five 
times  the  height  ^^ 
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The  hlKh  water  of  1844  broke  the  levees  In  many  plaoes.  Between  1844  and 
1850  but  little  attention  whk  i>al<l  to  keeping  up  the  embankments,  though  mnui- 
scattered  work  was  done  bj  individual  planters. 

By  Congressional  act  of  Septenil)er  25,  185(),  all  (Jovernment  lands  in  the  over 
flowed  sections  of  these  States,  as  well  as  of  Mississippi  and  Missouri,  \vei>* 
transferred  to  the  State  ant liori ties  as  a  measure  of  assistance  in  maintaiuing 
the  levee  system.  Some  of  the  land  was  sold,  and  with  the  proceeds  the  entire 
line  was  put  in  fairl.v  good  condition  south  of  Amos  Bayou.  During  this  iH.*ri<i^l 
of  reconstruction  the  rules  in  Arkansas  were  that  the  grade  should  be  30  incht^ 
above  the  highest  known  water,  the  base  seven  times  the  height,  and  the  widiii 
of  crown  equal  to  the  height. 

The  flood  of  1858  washed  away  many  miles  of  the  line,  and  much  additiondi 
damage  resulte<l  from  the  AckkI  of  the  following  year,  which  was  nearly  as 
great.  After  these  floods  the  levees  were  In  a  ragged  and  broken  conditioiL 
which  was  contributed  to  by  the  rapid  caving  of  the  banks.  In  this  conditi«»n 
they  remained  until  long  after  the  close  of  the  civil  war. 

Under  the  reconstruction  rC^gime  Desha  and  Chiwt  counties  in  Arkansas  wen- 
authorized  to  issue  bonds  to  aid  in  the  construction  of  n  railroad,  the  embank 
ment  of  which  was  to  serve  also  as  a  levt»e.-  An  indebtedness  of  $200,000  was 
thus  incurred,  but.  through  floods,  mismanagement,  and  frauds,  practicallr 
nothing  was  atx-omplished  either  in  railroad  or  Icvce  construction. 

Some  work  was  done  from  1870  to  1882  by  individuals  working  together,  bat 
it  was  not  until  after  the  establishment  of  the  Mississippi  River  Commission 
in  1871)  that  local  interests  were  organized  into  levee  boards. 

Lei'ce  building  after  18S2. — Beginning  in  1882  allotments  were  made  by  the 
Mississippi  River  Commission  for  levees.  In  this  district  most  of  the  ctnistme- 
tion  work  made  by  the  Government  was  done  in  Arkansas  on  account  of  tin* 
imijortiince  of  the  upi)er  end  of  the  line  to  the  large  area  of  land  below,  thf 
poor  condition  of  these  levees,  and  the  inability  of  tlie  local  interests  adjacent 
thereto  to  meet  the  situation.  The  Tensiis  Basin  levee  board,  of  Louisiana,  has 
also  contributed  nearly  all  of  its  available  funds  to  the  construction  and  main 
tenance  of  the  Arkansas  line  on  account  of  the  protection  afforded  by  it  t«» 
lands  in  that  section. 

In  1894  the  jurisdiction  of  the  Commiasion  was  extended  to  include  th** 
Arkansas  River  levee  below  Redfork,  Ark.  This  line  extends  above  Redfork 
to  Pine  Bluff,  which  section  is  maintained  entirely  by  local  Interests,  At  tbf 
lower  end  there  Is  a  considerable  gap  between  this  and  the  Mississippi  River  line. 

Ijocal  levee  boards  were  organized  as  follows :  Desha,  Ark.,  in  1883 :  Chicot. 
Ark.,  in  1884;  Tensas  Basin,  La.,  in  188(3:  Fifth  Louisiana,  in  1886,  and  Red 
fork,  Ark.,  in  1891.  A  board  of  State  engineers  was  instituted  in  Louisiana 
in  1879,  which  besides  having  charge  of  the  direct  exjienditure  of  State  funds 
for  levee  construction  keeps  in  touch  with  and  advises  the  various  levee  boards 
of  the  State. 

The  very  considerable  floods  of  1898  and  1904  were  passed  without  any  breaks 
in  the  levees.  In  the  flood  of  1882  there  were  many  breaks  and  the  area  over 
flowed  was  3,000  square  miles ;  in  that  of  1890  there  were  17  crevasses  and  the 
overflowed  area  was  2,500  sipiare  miles ;  in  that  of  1897  there  were  3  crevas.«c^ 
and  the  area  overflowed  was  1,030  square  miles ;  and  In  that  of  1903  there  was 
1  crevasse,  the  area  overflowed  being  1,3(X)  square  miles.  After  each  flood  the 
crevasses  were  promptly  closed,  the  height  and  section  of  the  embankments 
in(Teased,  and  every  effort  made  to  so  strengthen  the  system  as  to  safely  imiss 
recurring  floods. 

The  floods  of  1890,  1891,  1892,  and  1893  demonstrated  that  It  would  be  best  to 
abandon  the  old  Arkansas  levees,  their  foundations  and  construction  having  beeu 
shown  to  be  so  bad  that  it  would  be  iK)or  policy  to  place  uix)n  them  the  necessary 
enlargements.  A  new  and  niore  retired  line  was  adopted  and  the  rebuilding 
progressed  until  there  now  remains  only  a  few  thousand  feet  on  the  old  location. 

Efforts  are  now  being  directed  toward  raising  the  entire  line  at  least  2  foet 
above  the  high  water  of  1903.  In  Louisiana  this  has  been  fully  attained,  and  in 
Arkansas  it  will  l>e  attained  probably  next  year.  The  average  height  of  the 
embankment  lias  increased  during  recent  years  so  as  to  maintain  al>out  the  saino 
grades  as  have  been  given  under  the  Lower  Yazoo  levee  district.  An  ultimate 
grade  of  6  feet  above  the  1897  high  water  was  tentatively  adopted  by  the  Com- 
mission in  1898,  but  it  may  require  some  modifications  in  view  of  the  height^ 
which  were  reached  by  the  flood  of  1903  and  the  height  which  may  be  reached 
by  future  floods. 
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Expenditures  in  the  Upper  Tensas  district  from  1882  to  May  i,  190o, 

By  the  United  States : 

For  construction 14,006,380. 19 

For  high  water  protection,  repairs,  engineering,  etc 814, 476.  89 

Total   4, 820,  857.  08 

By  levee  boards :  ' 

For  construction  and  maintenance « 3, 209,  796. 43 

Total  : 8,030,653.51 

This  shows  a  cost  of  about  $42,250  per  mile  for  the  190.2  miles  of  effective 
levee  now  in  the  system. 

The  following  comparative  statistics  will  show  the  development  of  the  country 
since  the  beginning  of  the  present  system  of  levees,  in  1882 : 


Year. 

Banks. 

Rail- 
roads. 

Oil 
mills. 

Saw- 
mills. 

Ice 
plants. 

Arte- 
sian 
wells. 

Tele- 
phone 
lines. 

Valne  of  lands  per  acre. 

Timber. 

Cultivated. 

1882 

1005 

1 
14 

Miles, 
106 
665 

1 
7 

10 
40 

0 
4 

0 
10 

Miles. 

0 

Many. 

— -     _!- 

10.25  to  fl.OO 
5.00  to  §0.00 

$5.00  to  $10.00 
50.00  to    75.00 

Year. 

Street 
Miles. 

paving.      1   Electric 

— 1      Ught 

CJost.      1    plants. 

Wholesale 
groceries. 

Com- 
presses. 

branS^. ;      ^^• 

1888 

0 
2 

0 
$160,000 

0 
5 

0 
2 

0 

,      Miles. 
0                  106 

1806  

4                  4  '               565 

' 

SECTION   II. — REPORT  ON  LEVEE   WORK   FOR  FISCAL  YEAR, 

Lower  Yazoo  levee  district  {365  to  592  L,), — (For  description  and  history  see 
summary  lierewith.  and  reports  of  the  Mississippi  River  Commission  since 
1882.)  This  district  has  a  continuous  levee  line  188.6  miles  long  to  Bagle  Lake 
(584  L.).  Its  construction  to  the  mouth  of  the  Yazoo  River  will  involve  an 
extension  of  about  14  miles,  and  when  completed  it  will  protect  an  area  of  3,367 
square  miles. 

At  the  beginning  of  the  year  all  but  three  of  the  1903-4  contracts  had  been 
completed;  there  still  remaining  to  be  placed  196,045  cubic  yards.  Under  an 
ollotment  of  $150,000  ($50,000  reallotted  to  revetment  at  Longwood),  from 
appropriations  of  April  28,  1904,  for  fiscal  year  1905,  one  contract  was  made  for 
placing  344,797  cubic  yards  of  enlargement  and  topping.  In  addition  an 
Informal  contract  was  made  for  1,594  cubic  yards  of  subbanquette.  All  uncom- 
pleted 1903-4  contracts  and  1904-5  contracts  have  been  completed  during  the 
year. 

Under  allotment  of  $150,000  from  appropriation  of  April  28,  1904,  for  fiscal 
year  1906,  two  contracts  were  made  for  placing  621,888  cubic  yards  of  new  work 
and  enlargement,  therby  anticipating  expenditure  of  funds  for  this  fiscal 
year;  there  remains  to  be  placed  82,072  cubic  yards  to  complete.  As  funds 
would  not  be  available  for  this  work  until  July  1,  1905,  the  contractors  have 
made  arrangements  with  various  parties  for  cashing  their  monthly  estimates, 
and  the  Mississippi  levee  board,  as  per  agreement  previous  to  the  letting  of  the 
work,  has  paid  the  discounts,  thereby  insuring  to  the  contractor  the  full  amount 
of  the  estimates. 

The  average  cost  of  levee  construction  this  year  was  17.3  cents  per  cubic 
yard.  X 

Minor  contracts  were  made  for  repair  work,  weed  cutting,  etc.,  which  have 
been  completed.  Expenditures  on  this  account  were  $8,191.21,  paid  by  ■  the 
United  States,  plus  $4,751.30  paid  by  the  MlS8issii)pi  levee  board. 

The  levee  board  placed  4,246,661  cubic  yards  during  the  year,  being  enabled 
to  do  this  large  amount  of  work  by  the  specially  authorized  sale  of  $1,000,000 
worth  of  bonds. 


«  This  Is  exclusive  of  costs  of  rights  of  way,  litigation,  office  expenses,  etc.,  of 
which  no  complete  record  is  available 
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Summary  of  earth  in  place, 

Cu,  yards. 

In  place  April  3(),  1904 35.615.38« 

Added  by  the  TTuited  States .     .  1,040,708 

Added  by  levee  Iward 4.24*5,061 

5,287^369 

Lost  and  abandoned. .   ..      .    2,997,000 

2,290.3»H> 


In  place  April  30,   10a5 37.  905.  TTw 

Requlre<l  to  complete  to  CoDiminslon  Rrnde  and  section,  about  12,000,0i)t> 
cubic  yards,  at  an  estimated  (x)st  of  JF2.4<HMH)0.  (For  details  see  report  of 
Assistant  Engineer  B.  i\  Tolllnger,  Appendix  3  C,  herewith.) 

Upper  Tennan  Icree  dint  rid  {402  to  606  /?.). —  (For  description  and  history  see 
summary  herewith  and  reiwrts  of  the  Mississippi  River  (\munission  since  1882.) 
The  levees  in  this  district  consist  of  two  lines — one  17.5  miles  long,  being  an 
extension  of  the  Arkansas  River  levee  l)elow  Redfork,  Ark.,  and  the  other,  1T2J 
miles  long,  being  the  Mississippi  River  levee,  which  begins  on  comparatively 
high  ground  at  Costello's  gin,  extends  in  a  southeasterly  direction  to  the  bank  of 
the  river,  thence  along  the  right  bank  of  the  river  to  the  limit  of  the  district  at 
Warrenton.    The  total  length  of  levee  line  is  1JK).2  miles. 

At  the  beginning  of  the  year  there  were  no  uncompleted  1903-4  contracts. 
Under  an  allotment  of  $230,(KK)  from  ai)propriatlOn  of  April  28,  1904.  for  the 
fiscal  year  1905,  three  contracts  were  made  for  the  placing  of  928,388  cubic 
yards  of  new  and  enlargement  work;  of  this  amount  there  still  remains  49,llt5 
cubic  yards  to  be  placed. 

Under  allotment  of  $230,000  from  appropriation  of  April  28,  1904,  for  the 
fiscal  year  190G,  four  contracts  were  made  for  placing  1,133,772  cubic  yards, 
thus  anticipating  the  expenditure  of  funds  for  this  fiscal  year.  As  funds  would 
not  be  available  for  this  work  until  July  1,  11K>5,  the  contractors  made  arrange- 
ments with  various  parties  for  discounting  their  estimates,  the  local  levee 
boards  having  agreed  previous  to  the  letting  to  pay  the  discount  thus  insuring 
to  the  contractors  the  full  value  of  their  estimates.  There  still  remain  to  be 
placed  under  these  cMjntracts  337.747  cubic  yards. 

The  average  cost  of  levee  constructed  this  year  was  20.1  cents  per  cubic  yard. 

Repairs  have  been  made  by  day  labor  on  levees  damaged  by  rain  and  wave 
wash,  and  a  few  minor  rei)airs  have  l)een  made  on  spurs  and  road  crossings. 
Material  plac^,  28.fi71  cubic  yards,  at  a  cost  of  $7,177.50,  or  an  average  i^r 
unit  of  25  cents.  Weed  cutting  in  Louisiana  was  undertaken  by  the  Fifth 
Louisiana  levee  board ;  in  Arkansas  but  little  was  necessary,  as  the  levees  are 
generally  well  sodded  and  pastured.  Expenditures.  $024.93  for  cutting  1,779.7 
stations ;  average  cost  per  station,  35.1  cents.  Number  of  station  resodded,  280. 
at  a  cost  of  $451.96. 

Totiil  exi)enditures  for  repairs,  weed  cutting,  and  resodding,  $8,254.39. 

The  local  levee  boards  did  the  following  work : 

Ou.  yards. 

Redfork 0 

Desha 10.  334 

Chicot 0 

Tensas  Basin i::50.  002 

Fifth  Louisiana 520, 147 


Total 000,483 

Summary  of  earth  in  place. 

Cu.  yards. 

In  place  April  30.  1904 ^ 30,784,126 

Added  by  the  United  States 1,075,297 

Added  by  levee  boards 660,483 

2. 3:35,  780 

Lost  and  abandoned 653,600 

1.682,180 


In  place  April  30,  1905 32, 406, 300 
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Required  to  complete  to  Commission  grade,  about  16,532,000  cubic  yards,  at 
an  estimated  cost  of  $3,306,400.  (For  details  see  report  of  Assistant  Engineer 
A.  M.Todd,  Appendix  3  D,  herewitli.) 

Levee  work  generally. — The  immediate  object  In  view  in  this  district  is  the 
construction  of  the  levees  to  a  height  of  2  feet  above  the  high  water  of  1903. 
To  fully  accomplish  this  in  the  next  couple  of  years  some  sacrifice  in  section 
will  be  necessary  and  is  being  made  by  the  use  of  topping.  Some  of  the  topping 
placed  during  the  year  was  only  a  small  bank  of  earth,  with  a  2-foot  crown  or 
less  and  as  steep  slopes  as  possible,  which  is  of  little  use  except  as  an  important 
preparation  for  a  high- water  fight.  The  continued  use  of  topping  is  contem- 
plated this  year,  but  only  where  the  levee  is  of  good  material,  standard  slopes, 
and  well  protected  from  wave  wash ;  the  crown  is  to  be  4  feet  wide,  front  slope 
1  to  2,  and  back  slope  1  to  3  in  prolongation  of  the  levee  back  slope,  thus  giving 
what  in  reality  Is  an  enlargement  of  reduced  section.  By  complying  with  the 
above  rules  it  is  hoped  and  believed  that  such  work  will  t>e  all  sufileient  until 
the  final  enlargement  of  the  levee  to  full  Commission  grade  and  section  is  under- 
taken. (See  niajm  Nos.  14  and  15  herewith  for  comparison  of  present  height 
of  levee  with  flood  height. ) 

A  certain  and  substantial  reduction  of  the  overflowed  area  may  be  effected 
by  the  extension  of  the  Mississippi  levee  toward  the  mouth  of  the  Yazoo,  and 
of  the  Arkansas  River  levee  toward  Cypress  Oeek ;  the  latter  should  be 
extended,  at  least  to  the  high  ground,  soon,  the  end  at  present  being  in  a  low 
swamp. 

Extended  study  has  been  given  to  the  effects  of  flow  across  points  during 
floods  and  to  the  results  to  be  obtained  if  spur  levees  should  be  built  to  cut  off 
such  flow  and  force  it  around  the  main  channel  of  the  river.  A  special  report 
on  this  subject  has  been  submitted  by  the  board  of  district  officers  in  connec- 
tion with  their  report  on  levee  grades  and  alignment.  ; 

Especially  favorable  conditions  for  this^  study  were  presented 'in  the  Arkansas 
City-Greenville  reach,  where,  in  1903,  the  quantity  and  extent  of  across-ix)int 
flow  was  greatly  increased  over  former  floods  by  the  failure  of  the  Huntington 
Point  levee,  the  unprecedented  high  water,  and  the  washing  away  of  the  old 
levee  on  Leland  Neck.  It  is  estimated  that  at  Huntington  and  Inland  about 
one-fourth  of  the  entire  flood  was  abstracted  from  the  main  channel,  iwured  ■ 
violently  across  the  necks,  and  was  again  added  to  the  main  flow  below  with 
such  velocity  and  direction  as  to  produce  great  disturbance  thereto.  Great 
quantities  of  water  also  flowed  across  the  three  other  points  between  Hunt- 
ington and  Leland.  The  abnormal  height  reached  at  Greenville  was  naturally 
ascribed  to  this  unusual  across-point  flow — a  view  that  Is  sustained  by  the 
fact  that  up  to  and  considerably  above  a  bank-full  stage  the  Greenville  gauge 
reading  increases  uniformly  with  that  of  Arkansas  City.  A  further  proof  Is 
had  In  the  effect  of  the  spur  built  on  Leland  Neck,  to  which  Is  ascribed  a  rela- 
tively lower  gauge  reading  at  Greenville  of  about  1  foot  in  the  flood  of  1904. 
Further  study  will  be  given  to  this  important  subject  which.  If  all  the  indica- 
tions are  substantiated,  may  make  It  advisable  to  construct  spurs  on  some  or 
all  of  these  necks  rather  than  increase  the  ultimate  levee  grades  below  at 
much  greater  expense. 

Caving  hanks, — Continued  observations  and  surveys  have  been  made  of 
caving  banks  which  threatened  cut-offs  or  endangered  the  le^'ees.  The  only 
situations  that  will  probably  necessitate  expenditures  in  the  near  future  are 
Chicot  front  (430^32  R.),  Longwood  (502  L.),  and  Fitlers  (551  L.).  It  is 
expected  that  the  levee  board  will  do  any  work  required  at  Longwood  and 
Fitlers.  At  Chicot  the  bank,  though  close  to  the  levee,  is  chipping  very  slowly, 
and  the  flat  under-water  slope  of  1  to  10  indicates  that  an  increased  rate  is  not 
probable.    Work  here  may  not  be  required  for  several  seasons,  if  at  all. 

JBigh-icater  operations. — At  the  beginning  of  the  year  the  river  was  still 
above  the  danger  line,  but  high-water  work  had  been  suspended,  except  for  a 
small  party  which  continued  maintaining  the  end  of  Leland  Spur.  The  expendi- 
ture amounted  to  $370.13.  To  date  this  spring  the  water  has  reached  a  stage 
of  but  39.8  feet  at  Arkansas  City — ^more  than  2  feet  below  the  danger  line ;  its 
only  damaging  effect  has  been  from  suspension  of  work  on  uncompleted  con- 
tracts on  account  of  the  flooding  of  the  borrow  pits. 


Digitized  by  CjOOQ IC 


208        KEPOBT   OF   TH£   CHIEF   OF   EKOINEBB8,   U.  8.   ABMY. 

INCLOSUBES. 

The  following  inclosurefl  acoonipany  this  report,  of  which  tbey  are  parh* : 

Money  atatenients,  abstracts  of  contracts  in  force,  abstracts  of  proposals,  and 
list  of  civilian  engineers  will  be  fonvarded  July  1. 

Appendix  3  A. — UeiK>rt  of  Assistant  Kngineer  Arthur  Ilider  on  bank  revet 
luent. 

Api)endix  3  B. — Report  of  Junior  Engineer  L.  Y.  Kerr  on  surveys. 

Appendix  3  i\ — UeiK>rt  of  Assistant  Engineer  E.  C.  Tollinger  on  levees.  Lower 
Yazoo  levee  district. 

Appendix  3  D. — Report  of  Assistant  Engineer  A.  M.  Todd  on  levees,  Upi)er 
Tensas  levee  district. 

Map  No.  1.  Index  map,  third  district. 

Map  No.  2.  I^ke  Bolivar  revetment. 

Mai)  N<>-  3.  Ashbrook  Neck  revetment. 

Map  No.  4.  Greenville  Harbor  revetment 

Map  No.  5.  Longwood  revetment. 

Map  No.  0.  Louisiana  Bend  revetment. 

Map  No.  7.  Lake  Providence  revetment 

Map  No.  8.  Delta  Point  revetment 

Map  No.  9.  Greenville  reach. 

Map  No.  10.  Kentucky  Bend. 

Map  No.  11.  Lake  Providence  reach. 

Map  No.  12.  Lake  Providence  Bend. 

Map  No.  13.  Delta  Point  reach. 

Map  No.  14.  Profile  of  levee.  Lower  Yazoo  district 

Map  No.  15.  Profile  of  levee.  Upper  Tensas  district 
Very  respectfully,  your  obedient  servant, 

G.  M.  Hoffman, 
^  Captain,  Corps  of  Engineers. 

Col.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  8.  Army, 

President  Mississippi  River  Commission. 


FINANCIAL  STATEMENT. 
Appropriation  for  improving  Mississippi  River,  third  district. 

LAKE    BOLIVAR    FRONT. 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  March  3,  15K)5 $50,000.00 

July  1,  1905,  balance  unexi)ended  and  available 50,000.00 

Amount  that  can  Ik*  profitably  expended  in  fiscal  year  ending  June 
30,  1907 10, 000. 00 

ABHBSOOK   NECK. 

July  1,  1904,  balance  unexpended 1,').  oi 

June  30,  1905,  amount  expended  during  fiscal  year 14. 5iS 

July  1,  1905,  balance  unexi)ended .43 

July  1,  1905,  outstanding  liabilities .48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 10, 000. 00 

GREENVILLE,   MISS. 

July  1,  1904,  balance  unexpended 180.32 

June  30,  1905,  amount  expended  during  fiscal  year 180. 15 

July  1,  1905,  balance  unexpended .  17 

July  1,  1905,  outstanding  liabilities .  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 30, 000. 00 
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LONOWOOD,   MISS. 


Amounts   allotted   from    appropriation    for    improving   Mississippi 

Ulver,  acts  approved  April  28,  1904,  and  Marcli  3,  1?K)5 $185, 000.  OO 

June  30,  1905,  amount  expended  during  fiscal  year 146,790.43 

July  1,  1905,  balance  unexpended 38,20^.57 

July  1,  1905,  outstanding  liabilities 100.00 

July  1,  1905,  balance  available 1 38,109.57 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 10, 000. 00 

LAKE  PBOVIDENCE  REACH. 

July  1,  1904,  balance  unexpended 38.  75 

June  30,  1905,  amount  expended  during  fiscal  year 38.35 

July  1,  1905.  balance  unexpended .40 

July  1,  1905,  outstanding  liabilities •    .40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 30, 000. 00 

KEPAIRS    TO    REVETMENT    AT    LAKE    PROVIDENCE,    AND    GENERAL   REPAIRS, 
INCLUDING  QUARRYING  OF  STONE. 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 67,000.00 

June  30,  1905,  amount  expended  during  fiscal  year,  account  differ- 
ent works,  as  follows : 

Ashbrook   Neck $3,685.87 

Greenville,   Miss 4,590.07 

Lake  Providence  reach 33,120.29 

Surveys,  third  district 251.80 

41,6i8.03 

July  1,  1905,  balance  unexpended 25,351.97 

July  1,  1905,  outstanding  liabilities 1,500.00 

July  1,  1905,  balance  available 23,851.97 

Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  June 
30,   1907 50, 000. 00 

STONE,   THIRD   DISTRICT. 

July  1,  1904,  balance  unexpended 1,768.26 

June  30,  1905,  amount  expended  during  fiscal  year 598.42 

July  1,  1905,  balance  unexpended 1,169.84 

July  1,  1905,  outstanding  liabilities 50.00 

July  1,  1905,  balance  available 1,119.84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,   1907 40, 000. 00 

PLANT,   THIRD  DISTRICT. 

July  1,  1904,  balance  unexpended «  33, 446. 33 

« Amount  increased  $1.14,  due  to  refundments  on  account  of  overpayments 
pertaining  to  fiscal  year  1904. 

Sup.  Eng.  1905 14 
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Amount  allotted  from  appropriation  for  improving  Mississippi  Kiver, 

act  approved  April  2«,  Mm $20,000.00 

Amount  allotted  during  fiscal  year  1SK)5.  being  proceeds  of  sale  of 

-  public    proi)erty 1,G99.  d5 

55, 146. 28 
June  30.  1905,  amount  exiiended  during  fiscal  year 54,355.40 

July  1,  10(>5,  balance  unexi>ended 790.  J^ 

July  1,  1005,  outstanding  liablllticH 790.8X 

Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  June 
30,    1907 65,000.00 

SURVEYS.   THIBD   DISTRICT. 

July  1.  1904.  balance  unexpended .fiO 

Amount  allotted  from  appropriation  for  inu>roving  Mississippi  River, 
act  approved  April  28,  1904 5.000.(W 

5.000.60 
June  30,  1905,  amount  exi)ended  during  fiscal  year 5,000.33 

July  1,  1905,  balance  unexi)ended .27 

July  1,  1905,  outstanding  liabilities ,27 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,    1907 , 6,000.00 

IjOWEB    YAZOO   LEVEE   DISTRICT. 

July  1,  1904,  balance  unexjiended 44,987.as 

Amounts   allotted   from    api)roprlations   for   Improving   Mississippi 

River,  acts  approved  April  28,  1904,  and  March  3.  1905 225,000.00 

August  24.  1904,  amount  deposited  In  Treasury  of  the  United  States 
to  credit  of  the  allotment  by  Solicitor  of  the  Treasury ;  being 
amount  collected  from  bondsmen  of  Thomas  Worthlngton,  con- 
tractor         1, 032. 28 

271,019.36 
Amount  transferred  to  first  and  second  districts  during 

fiscal  year $7,  500.  00 

June  30,  1905,  amount  expended  during  fiscal  year 127,006.45 

134,506.45 

July  1.  1905.  balance  unexpended 136,512.91 

July  1,  1905,  outstanding  liabilities 2,000.00 

July  1,  1905,  balance  available 134,512.91 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 

30,  1907 500,000.00 

UPPER   TENSAS   LEVEE   DISTRICT. 

July  1,  1904,  balance  unexpended ol7, 237.60 

Amounts  allotted  from  appropriations  for  Improving  Mississippi 
River,  acts  approved  April  28,  1904,  and  March  3,  1905 340,000.00 

357,  237.  60 
Amount  transferred  to  first  and  second  districts  during 

fiscal  year ^7,  500.  00 

June  .30.  1905,  amount  expended  during  fiscal  year 224, 492. 87 

231, 992.  87 


a  Amount  Increased  by  70  cents,  due  to  refundment  on  account  of  overpay- 
ments pertaining  to  fiscal  year  1904. 
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July  1,  1905,  balance  unexpended $125,244.73 

July  1,  1905,  outstanding  liabilities 2.500.00 

July  1,  1905,  balance  available 122,744.73 

July  1,  1905,  amount  covered  by  uncompleted  contracts 13,500.00 

Amount  that  can  be  profitably  exi)ended  In  fiscal  year  ending  June 

30,  1907 500,000.00 


Abstract  of  contracts  in  force  June  30,  1905,  third  district,  improving  Mississippi 

River. 

[Levee  work  in  Upper  Tensas  levee  district.] 


Name  of  contractor. 


Cary  Broe 

McCadden,  Morgan  & 
Co 

i5enTalley  &0o 


Station. 


Cubic 
yards. 


•  Rate  per 
I    cubic 
I    yard.    ' 


Date  of 
approval. 


Date  of  Date  of 

beginning,      expiration. 


.  Cents.    > 

0-  600  ,    200,000  I  15        Sept.l2,11XH     Aug.  16, 1904  «Mar.  1,1906 

788-  833  ]                I  I 

883-  883  7  480,000  19.6   do I  Sept.  8,1904  Do.a 

88<^926  li 

2680-3780  \\  osn  (m  an     l| 

3780-3960  f  »«.««  ,  ^      Ijune  7,1904     June  6,1904  « Jan.  81,1906 

1639-1810      100,000  18.5   |                                                   i 


"Time  limit  waived. 
Appendix  3  A. 

REIPOBT  OF  MB.  ABTHUB  HIDEB,  ASSISTANT  ENGINEEB,  ON  CON8TBUCTION  WOBK,  CABE 
AND  BEPAIBS  TO  PLANT,   AND  QU/BBYING  AND  TOWING   STONE,   IN   THE  THIBD  DIS- 
'  TBICT,  FOB  THE  SEASON  OF  1904-5. 

•     Gbeenville,  Miss.,  May  1,  1905, 
Captain:  I  have  the  honor  to  submit  the  following  report  on  construction 
work,  care  and  repairs  to  plant,  and  quarrying  and  towing  stone,  in  the  third 
district  from  May  1,  1904,  to  May  1,  1905. 

CONDITION  OF  BEVETMENTS. 


Lake  Bolivar  revetment  (^17  L.). — ^The  change  in  the  river  channel  above  has 
induced  a  more  direct  attack  on  this  work  than  in  former  years,  and  has 
destroyed  by  caving  a  portion  of  the  lower  end  of  the  old  work,  which  was  con- 
structed of  the  old  style  of  woven  mat  in  1888-89.  No  repair  work  was  done 
the  past  season.  It  Is  recommended  that  2,000  linear  feet  of  standard  fascine 
mat  be  sunk  along  the  old  work  as  a  reenforcement.  Should  the  upper  bank 
remain  intact  and  not  need  regrading,  the  estimated  cost  of  this  work  is  $50,000. 
Should  the  upper  bank  slough  to  any  great  extent  before  this  work  is  done, 
requiring  regrading  and  repavhig.  this  cost  will  be  exceeded.  However,  from 
present  indications  it  is  probable  that  the  amount  specified  above  will  be  suffi- 
cient for  the  length  of  reenforcement  work  as  recommended  above. 

Ashhrook  Neck  revetment  (-^}6  />.). — The  work  last  season  consisted  in  the 
repairs  to  three  small  breaks  in  the  upper  revetment,  stations  110-112  and  sta- 
tions 10-14. 

The  length  of  the  mattress  work,  which  is  the  old  style  of  woven  mat  con- 
structed in  1890,  that  needs  reen forcing,  is  2,000  feet,  located  between  stations 
10.^93  and  5-15.  This  work  should  be  done  the  coming  season,  as  the  expense 
of  the  work  if  completed  before  the  ui)per  bank  slope  is  destroyed  will  not 
exceed  50  per  cent  of  what  it  would  be  if  the  bank  should  cave  back,  necessitat- 
ing the  regrading  and  repaying  of  the  entire  slope.  The  above  remark  applies 
with  equal  force  to  other  places  where  reenforcing  work  is  required. 

It  is  believed  that  a  great  part  of  the  sloughing  at  different  points  along  the 
upper  revetment  which  has  taken  place  within  the  last  ten  years  could  have  been 
prevented  by  draining  the  low  ground  in  the  rear  of  this  work,  so  that  the 
impounded  water  would  enter  the  river  on  the  lower  side  of  the  neck.    The  cost 
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of  excavating  a  ditch  for  this  purpose  would,  it  is  believed,  be  fully  JuBtifled  by 
the  results  obtained. 

To  build  2.0(K)  linear  feet  of  reenforcing  work  with  standard  woven  mat  250 
feet  wide  is  estimated  will  cost  approximately  $17.50  per  linear  foot  Allowing 
for  some  slight  slips  in  the  upi)er  bank,  which  will  probably  occur  during  the 
coming  low-water  season,  this  will  amount  to  $35,000. 

Should  this  full  anumnt  not  l>e  available,  it  is  recommended  that  the  reenforc- 
ing work  \ye  done  between  stations  92  and  104,  so  as  to  make  the  reenforcing 
mat  work  continuous  from  the  head  of  the  work,  as  the  repairs  required  have 
been  more  extensive  In  this  se<*tion.  showing  the  greater  neeil  of  the  subaqueous 
mat  being  renewed. 

The  cost  of  the  repairs  made  last  season  was  as  ft)llows : 

213  squares  of  mat,  at  8.40 -f $1,849.24 

405  linear  feet  hand  grading,  at  $2.48+ 1,005.65 

42  squares  brush  revetment,  at  $13.81 -f- 580.23 

197  squares  paving,  at  $5.0r>-f 1.000.58 

Minor  repairs  to  paving  along  tlie  n»vetineiit 258.60 

Towing 164.50 

Miscellaneous  charges 83.25 

Total 4,942.11 

On  account  of  the  lateness  of  the  season  and  the  resultant  bad  weather  and 
interruptions  from  ice,  these  repairs  were  not  as  thorough  as  desired,  and  at 
the  same  time  more  expensive  than  usual  on  accH)unt  of  loss  of  time  from  the 
at)ove  causes.    This  work  was-  t>egiin  January  20  and  completed  February  22. 

Oreem^iUe  Harbor  (.^7.S  L.). — The  repairs  made  last  season  consisted  of 
small  pocket  mats,  stations  21V-32  and  7(>-80.  In  the  first  instance  the  upper 
slope  was  undoubtetlly  destroyed  by  insufficient  drainage  having  been  pro- 
vided for  the  impounded  water  loft  l)etween  the  main  levee  when  enlarged  by 
excavating  material  l)etween  the  new  and  the  abandoneil  levee  In  front. 

As  the  river  fell  l)elow  the  bank,  this  allowed  the  impounded  water  to  seep 
through  the  sloj^e  at  a  i)oint  where  the  material  is  of  such  character  as  to  flow 
like  quicksand  when  saturateil,  undermining  the  paving  and  destroying  the 
slo])e.  which  continued  to  cave  back  until  the  imi)ounded  water  above  the  level 
of  the  bank  was  discharged. 

The  second  slip,  which  was  at  the  foot  of  Main  street,  Is  believed  to  be  due  to 
the  saturation  of  the  upi>er  bank  by  emptying  the  city  slops  down  the  8loi)e. 
This  part  of  the  front  has  been  used  by  the  city  for  several  years  past  as  a 
dump  for  offal,  garbage,  and  slops.  Sin(*e  the  repairs  have  been  made,  this  has 
been  abandoned  and  the  offal,  garbage,  etc?.,  dis[X)sed  of  elsewhere.  An  unex- 
liected  break  occurred  March  19  between  stations  37-|-75  and  40-1-34.  The  out 
let  or  discharge  of  the  city  sewerage  system  is  located  at  station  40.  The 
sewage  is  discharged  through  a  12-inch  iron  pii)e  laid  down  the  sloi>e  of  the 
revetment,  the  end  of  which  extended  to  about  3  feet  above  low  water.  Imme- 
diately over  this  pipe  the  city  had  erected  a  concrete  trough  to  carry  the  city 
slops  over  the  revetment  into  the  river.  This  had  never  been  put  in  use  aDd 
could  have  had  no  i>art  in  causing  the  break. 

The  first  indications  of  caving  were  observetl  Immediately  in  front  of  where 
the  sewage  discharge  pii)e  is  locattxl.  This  caving  extended  rapidly  upstream, 
due  to  the  strong  eddy  action  at  this  point  at  the  time,  the  river  l>elng  at 
bank-full  stage,  until  about  2(K)  feet  of  tlie  u|)i)er  sloi)e  was  destroyed-  This 
occurred  within  an  hour,  and  since  then  no  material  change  has  taken  place. 
A  survey  was  made  which  showed  that  at  station  40  the  subaqueous  mat  was 
intact  up  to  the  10-foot  stage  on  the  slojie.  Between  this  and  the  top  of  the 
bank  a  hole  had  been  scoured  out  to  a  depth  of  3  feet  below  the  zero  of  the 
gauge. 

The  average  distance  caved  back  along  the  upi>er  bank  at  the  time  of  tho 
survey  was  about  35  feet.  This  has  increased  slightly  since  and  may  be  ex 
pected  to  enlarge  as  the  water  falls.  From  an  examination  of  the  sections  as 
shown  by  the  survey,  and  from  the  fact  that  the  break  first  showed  at  the  dis- 
charge pipe,  it  is  believed  that  the  cave  was  startwl  by  a  fracture  or  settlinjj 
of  the  pipe,  allowing  the  sewage  to  undermine  the  riprap,  and  that  when  the 
hole  once  started,  it  rapidly  extended  upstream,  due  to  the  strong  eddy  action. 

When  the  break  is  repaired,  the  city  authorities  intend  to  arrange  the  sewer 
outlet  so  that  no  trouble  from  that  cause  will  arise  in  the  future. 


Digitized  by  CjOOQ IC 


MISSISSIPPI   RIVER   COMMISSION.  213 

^estimated  that  at  least  500  linear  feet  of  new  work  will  be  required  at 
^it  to  restore  the  revetment  to  its  former  condition,  which,  at  J^^o  i)er 
It,  estimated,  will  cost  $17,500. 
^ilr  work  w^as  done  by  part  of  the  force  transferred  from  Longwood 
j^at  work  at  that  point  was  finished,  beginning  work  at  Greenville 
J 3  and  finishing  the  mat  work  January  25,  when  this  party  was 
Ashbrook  Neck  to  make  *the  necessary  repairs  at  that  point,  n 
^l)orers  finishing  the  regrading  and  riprap  work.    This  was  com- 
^21. 
ue  repairs  was  as  follows : 

of  mat  work,  at  $4.14— $3,075.  7(5 

..r  feet  hand  grading,  at  $0.72-f- 382.34 

xiuares  of  paving,  at  $4.10+ 2, 844. 97 

atting  ditches 676.  44 

Miscellaneous  charges 23.  70 

Total 7, 003.  21 

Longwood  revetment  {500  L.). — ^The  construction  of  this  revetment  was  for 
the  purpose  of  protecting  the  large  and  imix^rtaut  levee  immediately  in  the  rear, 
which  was  threatened  by  the  rapid  caving  of  the  bank  which  had  been  in  prog- 
ress for  several  years  past  and  had  approached  dangerously  near  to  the  levee. 

The  shortest  practical  line  for  a  new  levee  was  estimated  at  $700,000,  exclu- 
sive of  rights  of  way  and  property  damages. 

The  original  project  called  for  the  construction  of  5,000  feet  of  standard 
revetment  mattress  300  feet  wide.  Under  instructions  of  the  oflicer  in  charge 
the  width  of  the  mats  w^as  reduced,  after  three  mats  had  been  placed,  to  250 
feet,  above  and  below,  as  that  portion  of  the  bank  where  the  principal  force  of 
the  current  impinged  was  well  protected  by  the  wider  mats.  Work  was  begun 
September  1,  1904,  and  completed  February  16,  1905.  A  total  length  of  4,200 
feet  was  constructed. 

The  work  as  completed  extends  from  the  point  where  active  caving  was  in 
progress  at  the  upper  end  of  the  bend,  to  a  point  well  below  the  deepest  part. 
Caving  Is  still  in  progress  below  the  work,  extending  for  a  considerable  distance 
down.  The  material,  however,  is  such  as  to  better  resist  the  erosion  of  the  cur- 
rent, being  the  bed  of  an  old  cypress  brake.  In  order  to  finish  this  revetment,  It 
will  probably  be  advisable  to  extend  it  1,000  feet  farther  down ;  beyond  this,  if 
necessary,  a  new  location  for  the  main  levee  can  be  found,  should  it  be  threat- 
ened, at  a  reasonable  cost. 

The  bank  in  front  of  the  revetment  was  grown  up  with  a  dense  grow^th  of  Cot- 
tonwood and  willow  and  covered  by  a  deep  deposit  from  the  previous  high 
waters,  as  the  bank  itself  is  considerably  lower  than  the  usual  height,  and  at 
high  water  the  main  current  of  the  river  passes  on  the  opposite  side  of  the  mid- 
dle bar  and  renders  the  current  slack  along  the  front  of  the  revetment,  the 
most  active  caving  taking  place  at  the  lower  stages  of  water,  when  the  main 
channel  was  in  the  bend. 

Clearing, — ^The  bank  for  a  considerable  distance  back  was  cleared  of  all 
standing  brush  and  timber,  and  such  as  was  suitable  and  could  be  handled  at 
reasonable  expense  was  used  in  the  work ;  10.6  acres  were  cleared. 

Bank  grading. — The  hydraulic  grader  began  work  October  1,  it  being  neces- 
sary to  build  and  sink  a  mattress  to  hold  the  bottom  of  the  slope  before  grading 
could  begin.  The  upper  600  feet  was  pure  sand,  and  the  lower  3,600  feet  was 
composed  of  a  mixture  of  loam,  sand,  and  buckshot  in  varying  proportions.  But 
little  trouble  in  grading  was  encountered  in  the  lower  portion,  but  where  the 
bank  w^as  of  pure  sand  It  gullied  badly  and  caved  even  after  the  mats  were  in 
place. 

The  approximate  slope  of  the  graded  bank  w^as  3  on  1,  and  contained  on  an 
•iverage  about  30  yards  to  a  linear  foot,  making  the  quantity  of  earth  removed 
by  the  grader  135.000  cubic  yards,  or  $0.0379  per  cubic  yard. 
•  Four  thousand  five  hundred  linear  feet  of  bank  was  graded,  at  a  cost  of  $1,137 
per  linear  foot,  to  which  is  to  be  added  the  cost  of  trimming  up  with  shovels, 
$0,534,  making  the  total  cost  per  linear  foot  of  the  bank  graded  $1,671. 

The  grader  was  built  in  1881  and  has  been  In  use  every  season  since.  The 
cylinders  of  the  pumps  are  cracked  and  not  safe  to  carry  the  high  pressure  for 
which  they  were  originally  designed,  and  consequently  are  not  as  efficient  as 
desired.  It  is  suggested  that  a  3  or  4  stage  centrifugal  pump  6e  installed, 
capable  of  working  at  a  pump  pressure  of  200  pounds,  as  an  auxiliary;  this 
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Btream  to  be  used  as  a  cutting  Btream,  which  would  be  of  great  advantage,  es- 
pecially In  sandy  banks,  removing  the  material  with  a  much  smaller  quantity 
of  water  than  by  using  a  less  nozzle  velocity. 
Mattress  constructiofu — Six  channel  mats  were  constructed. 

Squares. 

No.  1,  9(>4  by  .'500 •_ 2,892 

No.  2,  7r>8  by  3<K) 2,304 

No.  3,  520  by  3U() 1,5«0 

No.  4,  743  by  25<) 1,857.5 

No.  5.  1,01G  by  25(1 2,5iO 

No.  0,  616  by  250 1,540 

Total  (4,627  linear  fwt) 12,6915 

Nine  pocket  or  connecting  mats  were  built  of  varying  sizes  to  connect  the 
main  mats  with  the  upper  bank ;  the  large  number  necessary  was  due  to  the 
constant  caving  in  progress  during  the  time  the  main  mats  were  being  con- 
structed. 

The  dimensions  of  these  mats  are  as  follows : 

Pocket  mat :  Sqntre. 

No.  1 * 135 

No.  2 2Je 

No.  li 22S 

No.  4 220 

No.  5 ® 

No.  6 1T4 

No.  7 13S 

No.  8 68 

No.  0 100 

Total    i)ockot   mats l,4i'i 

Total  squares  of  mat  constructed,  14,108.5.  Part  of  mat  No.  1  was  lost  in 
sinking.  This  mat  was  964  by  'MH)  feet,  part  of  which  was  sunk  during  a 
stationary  stage  of  water  and  a  current  velocity  of  5i  feet  per  second  in  a  depth 
of  water  varying  from  65  to  70  feet  along  the  outside  of  the  mat  The  mat 
was  secured  to  the  shore  by  15  1-inch  steel  cables  at  the  head,  and  the  two  moor- 
ing barges  had  7  new  2-inch  manila  lines — more  than  the  usual  number,  both 
of  cables  and  lines.  While  in  the  process  of  sinking,  after  about  400  feet  had 
been  submerged  and  the  head  of  the  mat  in  position  on  the  bottom,  witbont 
warning  the  outside  2-inch  line  on  the  outer  mooring  barge  parted  near  tht» 
fastening  on  shore  and  then  the  other  lines  holding  the  mooring  barges  parted 
one  by  one  as  the  extra  strain  came  upon  them  releasing  the  mooring  barges  to 
which  the  stone  barges  were  attached,  the  whole  floating  downstream  over  the 
mat.  Unfortunately,  in  endeavoring,  to  get  the  stone  barges  back  into  position 
to  complete  the  sinking,  a  loose  line  became  entangled  In  the  wheel  of  the  tug 
and  she  became  helpless,  floating  downstream  with  the  stone  barges  that  liad 
broken  loose.  Before  the  steamboat,  which  was  half  a  mile  below  engaged  in 
landing  the  mooring  barges,  could  return,  the  mat  in  Its  half -submerged  posi- 
tion, swaying  up  and  down  by  the  force  of  the  current,  began  tearing  from  th« 
outer  edge  inshore.  It  then  tore  entirely  loose  and  drifted  downstream,  finally 
lodging  in  the  chute  al>out  4  miles  below  the  work. 

A  careful  survey  over  the  mat  showed  that  the  break  began  530  feet  from 
the  head  and  tore  diagonally  across  toward  the  inner  edge  at  the  foot,  where 
it  parted  715  feet  from  the  head.  The  effective  part  of  this  mat  was  530  feet 
in  length  and  the  loss  434  feet. 

The  primary-  cause  of  the  loss  of  this  mat  is  believed  to  be  due  to  some  one 
or  more  of  the  following : 

First.  Parting  of  the  outside  mooring  line. 

Second.  Insufficient  force  of  labor. 

Third.  Too  light  ballasting  for  the  force  employed  in  sinking. 

The  outside  line  on  the  mooring  barge  which  first  parted  broke  almost  square 
off.  showing  a  poor  qts^iity  of  the  fiber  of  the  rope.  A  portion  of  this  line  was 
sent  for  test  to  Professor  Spaulding,  of  the  University  of  Missouri,  and  he 
reports  the  breaking  of  the  test  piece  at  a  pull  of  18.000  and  21,000  pounds  in 
the  two  tests;  the  highest  limit  being  about  two-thirds  of  the  strength  call^ 
for  by  the  specifications.    On  an  examination  of  the  mooring  barges  it  was  found 
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that  the  excessive  strain  thrown  on  the  timberheads,  one  by  one,  bad  caused 
two  of  the  timberheads  on  the  inside  barge  to  show  signs  of  failing  by  the 
bolts  near  the  bottom  pulling  partially  through  the  wood,  allowing  the  top  to 
tip  forward. 

These  barges  were  old — built  in  1888 — and  repaired  and  strengthened  for  the 
work.  In  order  to  take  no  further  risks,  two  of  the  new  barges  were  used 
afterwards  in  their  place  as  mooring  barges. 

Great  difficulty  was  experienced  in  keeping  a  sufficient  force  of  labor  during 
the  latter  part  of  September  and  early  part  of  October,  due  to  the  fact  that  a 
great  number  of  negroes  had  left  for  the  cotton  fields.  The  force  of  laborers 
during  this  period  averaged  only  from  75  to  80  men.  The  day  the  mat  was 
sunk,  only  75  laborers  were  on  the  work — ^a  force  entirely  Inadequate  to  sink  a 
mat  of  this  size. 

On  account  of  the  scarcity  of  labor  and  the  fact  that  a  circus  was  billed  in 
the  neighborhood,  which  would  still  further  deplete  the  number,  an  effort  was 
made  to  get  the  mat  ballasted  and  sunk,  if  possible,  before  the  circus,  as  from 
former  experience  nearly  every  negro  would  be  absent.  The  mat  had  been 
nearly  a  month  in  building.  It  was  begun  on  the  3d  and  finished  on  the  28th  of 
September,  and  had  shown  signs  of  sinking  in  places,  due  to  the  deposit  of 
sediment  on  account  of  the  length  of  time  it  had  lain  in  the  water,  and  for  this 
reason  was  not  so  heavily  ballasted  as  usual.  Any  one  of  the  causes  enumerated 
above  would  l)e  sufficient  to  make  the  successful  sinking  uncertain.  Had  there 
been  a  force  of  150  men,  the  mat  doubtless  would  have  been  successfully  sunk. 

Paving. — ^This  work  was  begun  October  17,  1904,  and  completed  February  16, 
1905,  using  such  men  as  could  be  spared  from  mat  construction. 

Part  of  the  upper  bank  was  paved  with  fiat  stone  laid  on  the  graded  bank, 
and  part  had  a  course  of  from  3  to  4  inches  of  si)alls  as  a  foundation.  As 
these  different  kinds  of  paving  are  distributed  in  patches  of  200  to  1,200  feet  in 
length  along  the  revetment,  this  will  give  an  opi)ortunity  of  fairly  Judging  the 
relative  merits  of  both  methods  compared  with  the  cost  The  cost  per  square 
with  riprap  alone  was  $5.52 ;  with  spalls  and  stone,  $7.80. 

Drainage. — Surface  drains  were  cut  along  the  top  of  the  bank  to  prevent  the 
water  from  heavy  rains  flowing  down  the  slope  where  the  material  was  light. 
A  large  ditch  was  excavated  at  the  lower  end  for  the  purpose  of  draining  the 
borrow  pits  which  contained  a  considerable  depth  of  water.  The  emptying 
of  the  borrow  pits  seemed  to  have  a  good  effect  in  decreasing  the  caving,  which 
was  going  on  more  or  less  during  the  whole  time  of  construction.  A  second 
ditch  should  be  dug  above  the  head  of  the  work  in  order  to  keep  these  pits 
free  of  water. 

Towing. — ^This  work  was  done  by  the  steamers  Arthur  Eider  and  H.  St.  L. 
Coppee,  the  latter  boat,  with  a  single  crew  being  employed  principally  in  har- 
bor work,  while  the  other  boat,  with  a  double  crew,  was  engaged  in  towing 
material  for  the  different  works. 

The  steamer  Arthur  Eider  was  put  in  service  September  1,  1904,  and  oper- 
ated with  A  single  crew  until  Octol)er  20,  when  the  crew  was  doubled  for  night 
service. 

The  new  steamer  JET.  8t,  L.  Coppee  was  put  in  service  October  20,  1904,  at 
Longwood,' transferred  to  Lake  Providence  February  20,  1905,  and  again  trans- 
ferred to  levees  on  completion  of  the  revetment  work  March  1,  1905.  The 
steamer  Arthur  Eider  was  retained  in  commission  until  the  last  of  the  plant 
obtained  from  the  first  district  had  been  returned  to  Memphis,  when  the  boat 
returned  to  Greenville  and  was  laid  up  with  the  fleet  March  3. 

Material, — Brush  and  poles  were  furnished  under  contract  by  Hunter  &  Frey. 
Stone  was  procured  under  contract  from  J.  J.  Ball  &  Co.,  of  Little  Rock,  Ark., 
delivered  on  the  bank  at  Arkansas  City ;  and  from  Chas.  J.  Menges,  of  Rosiclare, 
111.,  on  barges,  delivered  at  Longwood,  supplemented  from  the  reserve  at  Green- 
ville, Miss. 

The  supply  of  material  of  all  kinds  was  fully  up  to  the  demands,  except  at 
the  close  of  the  work  at  Longwood,  when  a  slight  delay  was  experienced  on  ac 
count  of  the  tow  being  delayed  by  ice. 

Lake  Providence  revetment  (oi7  R,). — The  following  from  the  report  of  Siipt. 
George  C.  Thomas,  who  had  charge  of  these  repairs,  gives  a  description  of  the 
work  done: 

*'  The  damage  sustained  by  this  work  since  the  close  of  the  previous  season's 
operations  consisted  of  three  small  breaks  in  the  upper  slope,  stations  20-22; 
62-66 ;  66-68,  and  another  of  considerable  extent,  stations  33-40. 


Digitized  by  CjOOQ IC 


216        REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.   8.   ARMY. 

"  This  entire  damage  was  apparently  due  to  the  indiscriminate  passage  of  sur- 
face water  over  the  kIoik*,  the  drains  originally  iirovided  for  taking  care  of  this 
water  having  l>een  closed  by  dei)osit  from  tlie  annual  overflows. 

"Operations  were  begun  January  1.  10()5,  by  the  first  district  mat  party, 
transferred  from  Ix)ng\vood,  Miss,,  for  the  punxwe.  Connecting  mats  lapping 
the  original  subaqueous  work  were  constructed  and  sunk  in  each  pocket  and 
ttie  upi>er  bank  resloi)ed  and  paved. 

"  Surface  drains  were  constructetl  where  necessary  and  arrangements  made 
with  the  local  levee  board  for  draining  the  extensive  borrow  pits  behind  the  lower 
IK)rtion  of  the  work.  (Considerable  delay  was  exi)erieuced  in  the  prosecution  of 
this  work  on  account  of  an  epidemic  of  small|K)x,  which  caused  a  temporary  sus 
[lension  of  operations  from  February  1  to  15,  the  work  finally  being  completed 
by  the  original  Longwood  revetment  party,  which  was  transferred  to  Provi- 
dence February  20. 

"  narl)or  work  and  towing  were  done  by  the  steamers  Arthur  Hider  and 
H.  St.  L.  Coppee,  the  former  boat,  after  returning  the  first  district  outfit  to 
Memphis,  l>eing  laid  up  with  the  fleet,  and  the  Coppee  transferred  to  levees 
March  1. 

"The  annual  low-water  survey  shows  but  little  change  in  th^  condition  of 
the  sulM\(iueous  work  from  that  of  the  jirevious  season,  excepting  from  stations 
22  to  2(>,  where  considerable  scour  has  taken  place  underneath  the  mat  redu- 
cing the  sloi)e  to  about  2^  on  1. 

"  The  Benham  bar  extends  well  down  below  the  head  of  the  work,  showing 
dry  on  a  zero  stage  as  far  down  as  range  100.  This  thoroughly  shields  the 
upper  4,000  feet  of  the  work  and  transfers  the  attack  to  about  the  center  of 
the  reach. 

"As  the  lower  half  of  this  reach  was  revetted  ten  years  ago  and  with  old- 
style  woven  mats,  it  is  imi)ortant  that  it  be  reenforced  with  250-foot  fascine 
mats  during  the  coming  season,  to  enable  it  to  withstand  the  attack  to  which 
it  must  be  sul)jected  until  changes  in  progress  transfer  it  below  the  salient  at 
range  20,  of  which  there  is  no  immediate  prospect. 

"  Close  attention  should  be  given  to  the  drainage  of  this  work.  The  annual 
high  water,  if  above  a  bank-full  stage,  will  close  all  surface  drains,  force  the 
water  over  at  points  not  si)ecially  prepared  for  it,  and  result  In  the  usual 
damage  to  the  upper  slope. 

"  This  work  was  completed  February  25,  the  force  disbanded,  and  the  outfit 
transferred  to  fleet  at  Greenville." 

Co8t  of  repairs. 

2,256.8  squares  pocket  mat,  at  $(3.2«-f $14,138.43 

1,125  linear  feet  hydraulic  grading  at  $1.12+ 1,261.08 

180  linear  feet  hand  grading,  at  $1.54+ 277.71 

825  squares  of  paving,  at  $7.70— 6,  .350. 62 

Drainage    346.31 

Towing   6,695.^ 

Miscellaneous  charges  2,585.92 

Total  expenditures 31,656.01 

QUAARYING   AND  LOADING    STONE. 

The  force  at  the  quarry  was  disbanded  May  25,  1904.  The  quarry  has  not 
been  operated  since  on  account  of  the  unusual  low- water  season  not  affording 
boating  stage  in  Little  Red  River  of  suflicient  length  to  admit  of  stone  being 
towed  economically. 

Summary  of  cost  of  quarrying,  towing,  and  unloading  stone,  1904. 


Month. 


February. 

March 

April 

jJay 


I  Cubic 
I  yards 
I  quar- 
'  ried. 


2,000 
6.000 
2,680 
2,870 


Totel.. I  18,000 


Cubic 
yards 
loaded. 


Cubic 
yards 
towed. 


1,660 
4,060 
4,746.4 


11,876.4 


4,861.8 
7,015.1 


11,876,4 


Cubic 
yards 


Cost  to 
quarry 


Wed.^dload, 


Cost  to 
tow. 


2,204.9 
8,859.9 


5,564.8 


$2,184.74   

3,890.40  11,189.62 
8,688.09  2,009.82 
4,007.08    8,034.84 


13,765.91     6,183.78 


Cost 
to  un- 
load. 


1405.06 
562.65 


957.61 


Total. 


$2,184.74 
5.090.02 
6,008.07 
7.594.47 


2o,9ar.30 
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Of  the  above  amount  expended  there  was  paid  by  the  Mississippi  levee  board 
111,009.54  for  stone  to  be  used  on  Longwood  revetment 

In  the  alK)ve  statement  there  Is  included  the  cost  of  quarrying  about  1,700 
cubic  yards  of  stone  now  at  the  quarry  ready  to  lo|id,  and  1,200  linear  feet  of 
face  drilled  ahead  ready  for  blasting. 

Per  cu.  yd. 

Cost  to  quarry  and  load $1.21 

Cost  to  tow .5430 

Cost  to  unload .172 

Total   1.  9256 

From  the  total  amount,  5,564.8  cubic  yards  there  has  been  reloaded  on  barges 
and  used  on  revetments  3,874.1  cubic  yards.  This  was  loaded  at  a  cost  of 
$0.3557  per  cubic  yard.  The  average  cost  on  barges  of  the  stone  actually  used 
was  $1.^  per  cubic  yard,  as  a  large  quantity,  5,811.6  cubic  yards,  was  held  on 
barges  and  did  not  require  rehandling. 

In  addition  to  the  above,  riprap  and  spalls  were  purchased  under  contract, 
as  follows : 

J.  J.  Ball  &  Co.,  15,139.56  cubic  yards,  delivered  on  bank  at  Arkansas  City,  at 
$1.55  per  cubic  yard. 

Chas.  J.  Menges,  4,125.96  cubic  yards,  delivered  on  barges  at  Longwood,  for 
n.75  per  cubic  yard. 

The  stone  furnished  by  J.  J.  Ball  &  Co.  was  loaded  on  barges  by  the  United 
States,  at  a  cost  of  $0.39948  per  cubic  yard,  making  a  total  cost  of  $1.95  per 
cubic  yard  on  barges.    The  stone  was  loaded  by  carts  and  wheelbarrows. 

The  delivery  of  stone  at  this  point  was  not  su^cient  to  meet  the  demands  of 
the  work,  and  it  became  necessary  to  move  the  cart  force  to  Greenville  to  load 
from  the  reserve  at  that  point,  leaving  the  wheelbarrow  force  to  load  at 
Arkansas  City.  This,  together  with  the  scarcity  of  labor,  the  increase  of  25 
cents  per  day  paid  for  labor  above  previous  seasons,  and  the  unusual  amount  of 
bad  weather,  added  materially  to  the  cost.  A  comparison  of  cost  of  the  methods 
of  loading  is  given  below : 


How  loaded. 

Cubic 
yards 
loaded. 

Cost. 

Cost  per 
cubic 
yard. 

Bycarts , , 

7,210.00 
7,W9.56 

|2,4S8.05 
8.618.90 

$0.8968 

By  wheelbarrowB 

.«S 

Total 

15,iaB.66 

e,  047. 86 

The  average  cost  being  $0.39948  per  cubic  yard. 

It  is  believed  that  the  above  methods  of  loading  can  be  very  much  improved  on 
and  the  cost  greatly  reduced  by  using  mechanical  appliances,  both  for  loading 
Htone  and  spalls  on  barges  from  the  bank,  and  also  unloading  the  loaded  barges 
on  the  upper  bank  slope  at  the  work. 

The  most  economical  method  that  suggests  itself  for  loading  stone  from  the  top 
of  the  bank  on  barges,  delivered  from  cars,  that  when  unloaded  covers  a  con- 
siderable stretch  along  the  bank,  is  the  use  of  small  cars  and  a  light  track,  the 
loaded  car  descending  by  gravity  and  hauling  the  empty  one  up  to  a  turntable  on 
the  top  of  the  bank,  where  the  hauling  cable  is  unhitched  and  the  empty  car 
pushed  by  hand  on  a  side  track  to  be  reloaded. 

This  track  can  be  laid  either  on  an  elevated  trestle,  to  allow  loading  at  dif- 
ferent stages  of  water,  or  over  a  loading  barge.  A  design  for  an  appliance  for 
loading  over  a  barge  has  been  made  for  use  the  present  season,  which.  It  is 
believed,  will  reduce  the  cost  of  loading  stone  fully  50  per  cent  and  at  the  Amie 
time  render  necessary  a  much  smaller  labor  force.  Labor  is  difficult  to  obtain 
in  sufficient  numbers  while  the  main  work  of  revetment  is  in  progress. 

For  unloading  the  stone  from  barges  on  the  slope  at  the  work  a  device  has 
been  designed  to  be  operated  by  a  steam  hoisting  engine.  This  consists  essen- 
tially of  a  barge  upon  which  is  erected  a  crane  and  framing  for  supporting  one 
end  of  the  carrying  cable,  the  other  end  of  which  passes  over  a  framed  trestle  and 
is  anchored  to  deadmen  or  other  suitable  fastenings  beyond  the  top  of  the  bank, 
the  slack  of  the  cable  being  taken  up  on  the  barge.  The  stone  Is  loaded  in  a 
skip  and  transferred  by  the  crane  from  the  stone  barge,  which  is  placed  on  the 
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outside  of  the  barge  upon  wbicb  the  apparatus  is  erected,  to  a  point  directly 
under  the  cable  which  carries  the  sli^ip  to  the  top  of  the  bnnk.  The  loaded  skip 
is  then  hoisted  by  the  hauling  line,  unlocking  the  traveling  carriage  when  at  a 
proper  height,  and  the  load  is  drawn  up  the  cable  by  the  hauling  line.  The  car- 
riage, with  the  skip,  after  the  load  is  dumped,  returns  by  gravity,  the  blocks  that 
raise  the  skip  unreaving  on  account  of  the  slack  in  the  hauling  line. 

This  apparatus  will,  it  is  believed,  very  materially  reduce  the  cost  of  handling 
riprap  and  spalls,  and  at  the  same  time  require  a  much  smaller  force  of  labor. 
The  advantage  of  this  appliance  is  that  it  will  permit  the  completion  of  the 
bank  paving  to  the  full  height  as  the  mat  work  and  grading  progresses,  inde- 
pendent of  the  stage  qf  water,  at  a  very  much  reduced  cost. 

Designs  showing  in  detail  both  these  appliances  have  been  submitted  for  your 
approval.  The  use  of  a  large  derrick  with  a  60-foot  boom  for  unloading  stooe 
on  the  graded  slope  has  also  been  considered.  This  may  possibly  be  the  best 
solution  for  unloading  stone,  as  it  is  not  often  that  sufficient  stone  is  available  at 
all  times  to  complete  the  paving  of  the  entire  slope  as  rapidly  as  the  mats  are 
constructed.  With  the  derrick  the  paving  could  be  laid  in  strips  reaching,  say, 
JO  feet  above  the  stage  of  the  water  at  the  time,  and  continued  up  the  slope  at 
the  higher  stages.  A  first-class  derrick  will  undoubtedly  be  a  good  investment 
as  it  would  cheapen  the  work  and  reduce  the  labor  necessary  to  a  minimum. 
I  would  recommend  that  both  the  appliances  described  above  be  given  a  fair 
trial  and  that  a  derrick  such  as  described  be  erected  on  a  barge  for  unloading 
stone,  feeling  satisfied  that  the  investment  will  be  r^aid  many  times  over  in  a 
few  seasons*  work,  as  the  labor  question  is  getting  more  difficult  to  control  each 
year. 

Brush  and  poles. — A  change  has  been  recommended  in  the  si)ecification8  for 
the  loading  of  this  class  of  material.  It  has  been  the  custom  heretofore  of 
loading  the  brush  and  ix>le  barges,  beginning  at  one  end,  to  the  full  height  with 
the  brush  laid  crosswise,  the  tops  becoming  so  entangled  that  it  is  often  very  dif- 
ficult to  separate  the  individual  pieces  of  brush  as  the  barge  is  unloaded.  This 
renders  a  larger  force  of  men  necessary  than  if  the  brush  were  loaded  so  as  to  be 
readily  parted.  The  change  consists  in  having  the  brush  loaded  in  layers  of  2 
feet,  extending  the  full  length  of  the  barge,  each  layer  to  be  separated ^from  the 
one  above  by  several  lines  of  poles,  so  as  to  prevent  the  tops  becoming  interlaced 
and  entangled,  the  poles  separating  the  layers  of  brush  to  be  used  for  poling  the 
mat ;  brush  and  i)oles  being  loaded  on  the  same  barge.  When  a  layer  of  brush 
has  been  removed  the  poles  will  be  placed  on  the  mat  and  used  for  poling. 

It  has  been  the  practice  heretofore  of  having  the  poles  loaded  on  a  s^arate 
barge  placed  on  the  outside  of  the  mat,  and  the  poles  carried  and  distributed 
over  the  mat.  This  is  very  hard,  disagreeable  work,  which  the  laborers  will 
shirk  if  possible.  With  the  change  In  loading,  as  above  suggested,  the  labo^ 
of  handling  poles  is  reduced  to  a  minimum  and  considerable  lak)or  will  be  saved 
in  handling  brush. 

Comparison  of  methods. — On  account  of  the  slow  progress  made  by  reason  of 
the  scarcity  of  labor  it  became  evident  in  November  that  the  work  outlined  for 
the  season  could  not  be  completed  with  one  mat  party  before  the  annual  rise. 

The  mat  party  of  the  first  district  having  finished  the  season's  work,  was 
transferred  to  Longwood.  This  outfit  arrived  December  4,  and  constructed  and 
sunk  channel  mat  No.  5.  The  operations  of  this  party  were  of  great  value,  both 
in  securing  the  completion  of  the  season's  work  and  also  affording  an  oppor- 
tunity of  comparing  the  methods  in  vogue  in  the  two  districts. 

The  principal  departures  from  the  methods  In  the  third  district  were  the  use 
of  intermediate  barges  between  the  brush  barges  and  the  mat  barges.  These 
intermediate  barges  are  advantageous  in  working  a  large  force  with  a  full 
supply  of  material,  on  account  of  the  extra  room  afforded  in  which  to  turn  the 
brush.  With  a  small  force  on  the  mat  barges  the  advantage  is  not  so  evident 
a^each  piece  of  brush  has  to  be  carried  the  extra  distance  of  the  width  of  the 
intermediate  barge,  30  feet.  With  an  addition  to  the  width  of  the  platform, 
making  it  12  feet,  and  the  change  in  the  method  of  loading  brush  and  poles,  as 
recommended  above,  and  employing  an  ordinary  force,  the  method  used  in  the 
third  district  is  believed  to  be  the  cheaper,  as  the  brush  is  unloaded  directly  on 
the  platform  of  the  weaving  barge,  making  a  much  less  distance  to  carry  the 
material. 

The  buttress  of  piles,  as  used  in  the  first  district,  for  the  end  of  the  inside 
mooring  barge  to  butt  against  prevents  any  inshore  movement  of  the  barges, 
tending  to  shift  the  strain  on  the  mooring  lines;  but  as  satisfactory  results 
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are  obtained  by  the  use  of  a  heel  barge  abutting  against  the  bank,  the  advantage, 
compared  with  the  cost  of  procuring  and  driving  piles  for  the  buttress,  is  not 
evident  over  the  plan  pursued  in  the  third  district. 

The  substitution  of  ratchets  as  designed  in  the  first  district  in  place  of 
blocks  and  falls,  is  a  distinct  improvement,  not  as  a  labor-saving  device,  but  on 
ac*eount  of  the  fact  tliat  the  fascines  can  be  bound  closer  together  by  its  use 
than  by  the  use  of  blocks  and  falls,  and  with  less  labor  and  greater  uniformity 
by  the  men.  It  is  intended  to  introduce  these  ratchets  in  the  present  season's 
work. 

The  building  of  mat  No.  5  by  the  party  from  the  first  district,  under  tlieir 
organization  and  by  their  experienced  employees,  afforded  a  good  opportunity 
'  to  compare  the  cost  with  similar  work  done  by  the  third  district. 

Mat  No.  1,  964  by  300  feet,  containing  2,892  squares,  is  compared  with  mat  No. 
C,  1,016  by  250  feet,  containing  2,540  squares.  The  former  built  in  September, 
when  labor  was  scarce,  an  average  of  83  laborers  being  employed;  the  latter 
built  by  the  first  district  force  In  December,  when  labor  was  more  plentiful  and 
all  conditions  favorable,  an  average  number  of  156  men  being  employed.  The 
work  done  has  been  reduced  to  tabulated  form  for  comparison,  the  basis  being 
100  square  feet  of  mat  constructed  ready  to  sink. 


Mat  No.  1. 
Mat  No.  5. 


Time. 


!   Hours 

per 
,  square. 


ATerage! 
force  per 

day.     I   Brush, 


Hour$. 
17,9058  I 

18,708  , 


6.2 
7.4 


Material  per  square. 

Poles,    i   Stone. 


166 


1.83 
1.46 


0.05 
.047 


0.68 
.08 


Cost  per 
square. 


$4.06 
4.66 


This  shows  an  increased  cost  of  mat  No.  5  over  No.  1  of  40  cents  per  square. 
Making  allowance  for  the  10  \>er  cent  increase  of  brush  in  fascines,  due  to  the 
greater  number  on  account  of  being  bound  tighter  by  the  ratchets,  the  labor 
cost  is  practically  the  same  for  l)oth  mats. 

Labor, — ^The  supply  of  labor  for  the  past  two  or  three  seasons  has  not  been 
sufficient  for  the  needs  of  the  work.  It  is  always  desirable  on  account  of  the 
short  working  season  to  begin  the  work  as  soon  as  the  river  stage  will  permit 
of  mat  building. 

In  August,  should  the  river  be  low  enough  to  begin  work,  the  weather  is  so 
hot  that  negro  labor  has  to  be  used  entirely;  and  the  same  may  be  said  of 
September  and  the  early  part  of  October,  at  which  time  cotton  picking  begins. 
White  labor  from  the  North  can  not  stand  the  hot  and  unhealthy  season  during 
the  months  of  August  and  September. 

Last  season  we  were  short  of  labor  until  about  the  middle  of  October,  when 
white  laborers  were  brought  from  Memphis  and  St.  Louis,  the  Government 
paying  their  transiwrtation.  By  this  means  a  fairly  good  force  was  maintained 
until  about  the  second  week  in  December,  when  smallpox  broke  out  in  the  party 
at  Longwood,  demoralizing  the  force.  The  infected  case  was  isolated  and 
removed  to  the  pesthouse  at  Greenville.  Other  cases  developed  about  the  20th 
of  December.  These  were  removed  and  the  quarters  disinfected,  but  it  again 
broke  out  January  1. 

Smallpox  broke  out  in  the  party  at  Lake  Providence  January  28,  and  it  was 
necessary  to  pay  off  the  entire  lalx)r  force  on  account  of  the  demoralization, 
which  ensued  at  a  time  when  the  repair  work^iteded  only  a  few  days  to  finish. 
Sufficient  local  labor  could  not  be  i)rocured,  and  the  few  days'  remaining  work 
had  to  be  deferred  on  account  of  Ice.  This  work  was  finally  finished  by  the 
force  from  Longwood. 

The  above  causes,  together  with  the  advance  in  wages  over  previous  season's 
work,  added  to  the  labor  cost  of  the  work.  It  is  believed  sufficient  negro  labor 
can  be  procured  from  the  eastern  part  of  the  State  to  keep  up  a  full  force  in 
September  and  the  first  part  of  October,  or  until  white  labor  can  be  obtained 
by  paying  transportation,  so  as  not  to  be  dependent  entirely  on  local  negro 
labor,  the  greater  part  of  whom  either  have  crops  of  cotton  themselves  or 
prefer  cotton  picking  to  other  work  and  leave  as  soon  as  picking  begins. 

Maps  of  Ashbrook  Neck,  Greenville  Harbor,  and  Lake  Providence,  showing 
the  locality  of  the  repairs  made,  and  also  a  map  showing  the  new  work  at 
Longwood,  have  been  submitted. 
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New  work. — ^The  locations  where  new  revetment  work  will  probably  be  first 
needed  are  given  in  what  is  considered  the  order  of  importance,  taking  into  con- 
sideration the  Interests  that  would  suffer  in  case  the  work  is  deferred. 

Feet. 

Left  bank,  extension  of  r»nfr»'ood l.Uw 

UIght  bank,  upper  side  of  Leland  Sevk r»,O()0 

Right  bank,  lower  end  of  Mathews  Bend IJtfJO 

Right  bank,  in  front  of  Reid-Biggs  levee ^,m 

The  new  work  at  Longwood  and  the  repairs  to  the  Lake  Trovident^e  revetment 
were  under  the  Immediate  charge  of  Mr.  George  C.  Thomas,  superintendent 
Following  is  a  statement  in  detail  of  these  exi)eudltures. 

LONOWOOD   RBVETMBNT. 

[Season  1904-6.] 

Summari/  of  cofi. 


ClasRiflcatlon. 


Channel  mat 

Pocket  mat 

Hydraulic  grading 

Drewlnff  grade 

Paving  Dank 

Spreaaing  Rpalls 

Clearing  bank 

Drainage 

Towing  (8teamer  HideD  . . 
Tovring  (steamer  Coppei')  - 

Supervision 

Outfitting 

Property  purchased 

Miscellaneous 

Engineer  office  charges 


Total 46,406.22,    13,32!. 88       85,666. 


Pay  roll. 


8ub«iiMt- 
ence. 


086.88 
680.08 
291.62 
792.80 
816. 42 
639.28 
374.72 
469. 78 
911.33 
994.69 
129.82 
319.30 


96.494. 
897. 
691. 
611. 
1,642. 
569. 
127. 
808. 
676. 
999. 
269. 
48. 


Material. 


945,656.% 
6,627.80 
1,138.89 


18,200.21 
9.616.35 


Sundry 
charges. 


Total. 


162.83 
2.360.11 

2,808.68 


.,  $4,946.24 
J  2,464.63 
.1  785.71 


Co9t  per  unit  MaJUment. 


171,18^.15 
9,154.»^ 
5,117.42 
2.40131 
24,659,fr 
11.814.7> 

,'i02.4^ 

925* 
5,94H.27 
7,802.69 
4,898.79 

367.70 
4.946.24 
2,454.63 

785.  n 


8,186.68       162,471.51 


Classification. 


LTnitAof   I 
work  done. 


Labor. 


Channel  mat squares. . 

Pocket  mat do.... 

Hydraulic  grading linear  feet.. 

Dressing  grade do 

Paving  bank squares. . 

Spreaaing  spalls do 

Clearing  bank acres. . 

Towing  (Hider) days.. 

Towing  (Coppee) do 


12,688.5 

1,425.0 

4,500.0 

4,500.0 

4.460.0 

2,864.0 

10.6 

86.0 

123.0 


Subsist- 
ence. 

90.6120 

.6295 

. 15375 

.1359 

.86835 

.19523 

12.0528 

7.87 

8.1246 


Material. 


93.6997 
8.9493 
.25198 

"4.08676'. 
8.35766  \ 

'27.448'" 
22.8348 


Total. 


96.6125 

6.4245 

1.1372 

.534S 

6.5291 

4.12^ 

47.4038 

69.1653 

68.4364 


Material  expended  per  linear  foot  of  completed  work. 
[4,200  linear  feet.] 


Mats^ial. 


Brush cords. . 

Poles do 

Stone yards. . 

Strand: 

|-inch pounds. . 

Hnch do 

A-iQch do 

t-inch do 

i-inch do 

Galvanized  wire,  No.  12 do 

Wire,  silicon-bronze do 

Clips: 

A-inch 

i-inch 

Staples poundM. . 

Spikes do — 


Quantity. 


20,304.9 
784.9 
23.984.17 

72,108 

1.820 
26,891 

8,000 
82,888 
29.880 

8,798 

4.819 

682 
8,000 

170 


Units  per 
linear  foot. 


Note.— Material  expended  on  434  linear  feet  of  mat  lost  included  in  the  above. 
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4.83*:^ 

.1869 

5.7106 

17.1677 
.4333 
6.4026 
2.0476 
19.723S 
6.9952 
.90B1 

1.1474 
.1266 
.7147 
.04 
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Material  expended  per  square  of  channel  maL 
[12,683.5  Bqoares.]      * 


Material. 


Brush coTda. 

Poles do... 

Stone yards. 

Strand: 

|-inch pounds. 

1-lnch do... 

i-lnch do... 

A-inch do... 

|-inch do... 

Galvanized  wire,  No.  12 do... 

Wire,  silicon-bronze do... 

do. 


Staples . 
Spikes . 
Clii     ' 


Clips: 


.do..., 


K 


inch, 
ich.. 


uantity 

Units  per 

ijquare. 

18,264.2 

1.44 

634 

.05 

8,280.8 

.65 

72,108 

5.685 

1,820 

.148 

8,600     • 

.678 

24,187 

1.907 

74,464 

5.871 

26,894 

2.081 

8,798 

.299 

2.701 

.218 

170 

.018 

4,819 

.88 

532 

.04 

NoTB.— Material  expended  on  434  linear  feet  of  mat  lost  included  in  the  above. 

Material  expended  per  square  of  pocket  mat. 
f  1,425  squares.] 


Material. 


Brush cords . 

Poles do. 


Stone. 


.  yards. 


Strand: 

ftinch pounds, 
nch do... 

Galvanized  wire.  No.  12 do. . . 

Staples do... 


Units  per 
square. 

1.48 
.106 
.94 

1.897 

5.876 

2.096 

.209 


Material  expended  per  square  of  spalle  spread  (2,864  squares) :  Spalls,  4,996.51 
yards  (1.746  yards  per  square). 

Material  expended  per  square  of  bank  paved  (4,460  squares):  Stone,  9,418.46 
yards  (2.112  yards  per  square). 

Percentage  of  cost  of  the  iurioua  itema  of  work. 


Classification. 


Superintendence 

Channel  mat 

Pocket  mat 

Grading  bank 

Paving  Dan  k 

Cleariiig  hank 

Drainage 

Towing 

Miscellaneous  and  outfitting  . 

Engineer  office  chargeii 

Property  purchased 


Total. 


Amount 


94, 398- 79 

71.188.16 

9,154.98 

7,621.73 

36,474.26 

502.48 

925.88 

13,760.96 

2,822.33 

785.71 

4,946.24 


152,471.51 


Percent- 
age. 


2.88490 

46.68947 

6.00378 

4.77178 

23.92135 

.32955 

.60909 

9.18685 

1.84442 

.51532 

3.24404 


100 


Percentage  of  cost  of  the  various  expenditures. 


Classification. 

1 
Amount.     | 

Percent- 
age. 

PavroU 

$45,406.22  1 

13,321.88  1 

85,556.83  • 

2,451.63  1 

4,946.24 

785.71  , 

29. 78018 

SuDsistence                            

Material 

66.11332 

Miscdlaneous 

1.60982 

Property  purchased. 

3. 24410 

Engineer  office  charge** ....       

. 51531 

Total.               

152,471.61  1 

100 

Digitized  by 


Google 


222        RBPORT   OF   THE   OHIEF   OF   BNCJlNEEBS,  IT.   S.   ABMT.   . 

Co8t  per  linear  foot  of  completed  work. 
'•    [4,:K)0  linear  feet] 


Clarification. 

Amount. 

Per  linear 
foot. 

Payroll 

$45,406.22 
13,321.88 
85,566.83 
2,454.63 
4,946.24 
785.71 

$10.8120 

Subsistence 

3.1729 

Material 

•      20.3707 

M1«»eliftnf»rtTii^    , 

.5649 

Pronertv  nurchased -,,,.,,.,,,-,,,-,-.-.,--,--,,,..,,-, 

1.1824 

Engiii^fir  office  cbaTget* -  -  - 

.1871 

Total 

162.471.61 

36.31 

Note.— 484  linear  feet  mat  loBt  included  in  above  statement 

LAKE  PROVIDENCE   REACH. 

[Season  1904-6.] 

Summary  of  cost. 


Cla.s8ification. 


Pocket  mat 

Pavinsrbank 

Spreading  spalls 

lydraulic  grading  (grader  No.  1) . 


Hydraulic  grading  (pile  driver) . 
Hand  grading 


Dressing  slope 

Drainage 

Towing  (steamer  Hider)  double  crew . . . , 
Towing  (Steamer  (Doppee)  single  crew  . . 

Towing  (steamer  Titan) 

Supervision 

Miscellaneous 

Outfitting 

Engineer  oiBce  charges 


Total 11, 


Pay  roll. 


$t,254.Pft 
l,340.Ll 
217.92 
269.69 
317.50 
213.20 
274.04 
265.86 
2,801.28 
270.97 


937.01 


Subsist- 
ence. 

$1,287.38 
405.50 
65.94 
58.80 
70.59 
64.51 
82.91 
80.45 
632.81 
62.16 
30.67 
84.45 


Material. 


Sundry 
charges. 


$8,596.07 
3,678.76  , 
642.29  ! 

94.60 ; 

93.45 


2,302.45 
215.50 
380.60 


66        2,925.15      16,003.72        1,564.48        31,656.01 


$360.95 
913.28 
290.25 


Total. 


$14,138.43 

5.424.47 

926.15 

422.50 

481.  &f 

277.71 

356.95 

346.  SI 

5,736.04 

548.63 

4U.27 

1,021.44 

360.95 

913.28 

290.25 


Cost  per  unit  statement. 


Classification. 


I  Work  done. 


Pocket  mat squa  res . . ,  2, 256. 8 

Paving  bank do I  825.0 

Spreading  spalls do — |  183.0 

Hydraulic  grading  (grader  No.  1),  linear 

feet I  652.0 

Hydraulic  grading  (pile  driver),  linear  l 

feet '  500.0 

Handgradine ..linear  feet..  180.0 

Dressing  graoe do '  1 , 1 52. 0 

Drainage do....!  1,152.0 

Towing  ( Hider)  double  crew days. . '  62. 0 

Towing  (Coppee)  single  crew do — '  9. 0 

i 


Pay  roll. 


$1.8854 
1.6246 
1.6385 

.41348 

.685 
1.18444 
.23780 
.23164 
46.182 
30.108 


Subsipt- 
enee. 

$0.5702 
.4915 
.4953 

.06943 

.1412 


.0711 
.07 
10.1986 
6.907 


Material. 


$3.8049 
4.4690 
4.8292 

.14619 


37. 1363 
23.944 


Total. 


$6.2605 
6.575 
6.963 

.6481 

.9631 

1.5438 

.3089 

.3016 

92.5168 

60.959 
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Classiflcation. 


Pocket  mat 

PaviDff  bank 

Spreadlngr  spalls 

Hydraalio  grading  (grader  No.  1) 
Hydraulic  nading  (pile  driver) . . 

Hand  grading 

Dressing  slope 

Drainage 

Towing  Hider  (doable  crew) 

Towing  Coppee  (single  crew) 

Towing  Titan 

SuperyiBion 

Miscellaneous 

Outfitting 

Engineer  office  charges 


Amount. 


6, 


138.48 
424.47 
926.15 
422.69 
481.54 
277.71 
856.96 
346.31 
736.04 
548.63 
411.27 
021.44 
360.95 
913.28 
290.25 


Percent- 
age. 


81,666.01 


44.66 

17.13 

2.92 

1.38 

1.52 

.88 

1.12 

1.09 

18.12 

1.73 

1.30 

8.26 

1.14 

2.88 

.92 


100.00 


Percentage  of  cost  of  the  various  expenditures. 
Classiflcation. 


Payit)U 111,162.66 

Subdstence 2,925.16 

Material i    16,003.72 

Miscellaneous |     1,564.48 


Material  expended  per  square  of  pocket  mat. 
[2,256.8  squares.] 


Material. 


Brash cords.. 

Poles do — 

Stone yards . . 

Strand: 

I  inch pounds.. 

A  inch do 

I  inch do 

I  inch do 

Galvanized  wire.  No.  12 do 

Staples do — 

Spikes do 

Clips.  A  Inch 


Quantity. 


8,617.9 
138.7 
1,626. 

8,000. 

6.20O. 

1,250. 

18,600. 

6,000. 

500. 

30. 

764. 


Units  per 
square. 


1.56 
.061 
.72 

8. 545 

2.76 

.654 

5.982 

2.24 

.224 

.013 

.334 


Material  expended  per  square  of  spalls  spread  (133  squares):  Spalls,  324.4  yards 
(2.44  yards  per  square). 

Material  expended  per  square  of  bank  paved  (826  squares):  Stone,  1,837.45  yards 
(2.227  yards  per  square). 
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COOT  OF  RBPAIB8  TO   PLANT. 

Third  diMrict^  improving  Mtsfisgippi  Rivera  May  1,  1904,  to  May  i,  1905. 


Designfttlon. 

Cost. 

Work  done. 

Tug  Parker 

16,678.22 

New  hull  built;  cabin  repaired  and  painted;  new  fnnuce. 
side  and  back  walls;  new  steam  pipe,  and  general  repain 

to  machinery  during  the  year. 

Steamer  Arthur  Hider 

1.S36.82 

Painting  and  ordinary  repairs  during  the  year. 
Ordinary  repairs  during  the  year. 

Steamer  H.  St.  L.  Ctoppee. . . . 

684.80 

C  oarter  boat  No.  17 

16.85 

Minor  repairs. 

Sides  and  rakes  calked. 

Quarter  boat  No.  19 

40.66 

C  quarter  boat  No.  86 

2.90 

Minor  repairs. 
Rakes  calked. 

C  quarter  boat  No.  87 

19.68 

C  uarter  boat  No.  88 

44.97 

Lower  seams  calked  and  minor  repairs  to  cabin. 
Calked  and  roof  repaired. 
Bunks  repaired  and  rakes  calked. 

(Quarter  boat  No.  INS 

51.67 

Quarter  boat  No.  Ifi6 

Quarter  boat  No.  167 

46.07 

40.80 
55.14 

Calked. 

Quarter  boat  No.  IM 

Do. 

Quarter  boat  No.  159 

10.88 

Do. 

g  tore  boat  No.  138 

7.38 

Minor  repairs. 

New  skids  and  ontrigirerB;  breaks  and  rail  clamps  repslTed 
and  lower  seams  ouKed. 

Mat  boat  No.  28 

168.98 

Mat  boat  No.  29 

157.86 
68.68 

Do. 

Machine  shop 

Rakes  calked  and  roof  patched. 
Rakes  calked.                • 

Carpenter  Hhop 

14.36 

Square  barge  No.  83 

389.80 

Docked;  15  new  bottom  plank;  6  stems  in  rakes;  repairs  k> 
bulkheads,  and  bottom  and  sides  calked. 

Square  barge  No.  Ill 

36.86 

Minor  repcurs. 

Square  barge  No.  204 

47.69 

Calked. 

Square  barge  No.  210 

8.09 

Minor  repairs. 

Square  barge  No.  217 

65.81 

Calked  and  minor  repairs. 

Square  barge  No.  224 

48.68 

Do. 

Square  barge  No.  225 

11.20 

Minor  repairs. 

Square  barge  No.  226 

58.75 

Calked  and  minor  repairs. 

Deck  and  sides  sheathed,  rakes  and  sides  calked. 

Square  barge  No.  SftS 

69.94 

Square  barge  No.  656 

22.53 

Calked. 

Square  barge  No.  560 

10.15 

Top  seams  calked.                             '*^R.  •1 

Square  barge  No.  662 

4.04 

Minor  repairs. 

Square  barge  No.  566 

5.36 

Do. 

Square  barge  No.  667 

86.69 

Calked. 

Square  barge  No.  668 

3.25 

Battens  in  hold. 

Square  barge  No.  669 

10.00 

Calked. 

Square  barge  No.  .')70 

8.57 

Do. 

Square  barge  No.  671 

10.00 

Do. 

Square  barge  No.  573 

9.30 

Do. 

Square  barge  No.  574 

10.00 

Do. 

Square  barge  No.  576 

14.10 

Do. 

Square  barge  No.  676 

10.00 

Do. 

Square  barge  No.  677 

6.83 

Do. 

Square  barge  No.  679 

10.00 

Do. 

Square  barge  No.  580 

10.00 

Do. 

Square  barge  No.  6S1 

46.78 

Do. 

Square  barge  No.  M2 

8.68 

Do. 

Hquare  barge  No.  684 

10.00 

Do. 

Siiuare  barge  No.  6K6 

10.00 

Do. 

Square  barge  No.  6S6 

10.00 

Do. 

Square  barge  No.  688 

11.59 

Do. 

Grader  No.  1 

3,263.44 

General  repairs  to  machinery:  docked;  new  nosing:  plank 

shear;  new  rake  plank;  roof  repaired:  calked. 
Machinery  overhauled;  sides  and  rakes  sheathed. 
Leads  reinforced. 

Grader  No  77....              ... 

102.35 

Pile  driver  No.  49 

19.68 

Dry  dock 

20.74 

Minor  repairs. 

Calking  flate 

1.80 

Do. 

Pumps I 

206.63 

Repairs  during  season. 

Levees 

11.06 
86.01 

Surveys 

Stakes  and  target  signals;  repairs  to  rudder  of  steamer 
Graham. 

Pike  poles;  capstan  bars;  cable  clamps;  wire  twisters,  etc. 
made;  stone  carts  repaired,  and  repairs  to  toola 

Overhauling  old  machine^',  and  general  repairs  to  prop- 
erty; getting  steamboats  ready  for  service  during  the 

Construction  work 

913.28 

General  repairs 

1,S22.7'< 

year,  and  care  of  machinery. 
Salary  and  subsistence  of  cooks,  waiters,  and  supervision 
necessary  to  above  work. 

Wages  of  cooks,  etc 

722.91 

Total  expended 

17,129.37 
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The  estimated  cost  of  repairs  for  the  ensuing  3^ ear  is  given  below: 

Docking,  scraping,  and  painting  the  hull  of  the  tow  boat  Arthur  Hiaer,  and 

repairs $3,200.00 

Ordinary  repairs  to  towboat  H.  St.  L.  Coppee  during  year 950. 00 

Ordinary  repairs  to  tug  Parker  during  vear 600. 00 

Repairs  to  12  quarter  boats,  Nos.  17,  19,  31,  86,  87,  88,  1S5,  165,  156,  157, 

158,  159 4,000.00 

Repairs  to  2  mat  boats,  Nos,  £8  and  £9 900. 00 

Repairs  to  carpenter  shop.  No.  78  (new  roof  J 220. 00 

Repairs  to  machine  shop,  No.  222  (new  roof) 240. 00 

Repairs  to  barge  iVb.  88  (sunk) 500.00 

Repairs  to  barge  No.  Ill 20. 00 

Repairs  to  4  third-class  barges.iViw.  £04,  £16,  217,  561 280. 00 

Fitting  up  barge  and  appliance  for  loading  stone,  including  4  cars 1, 350. 00 

Fitting  up  baree  and  appliance  for  unloading  stone 1, 500. 00 

Derrick  for  unloading  stone 1, 800. 00 

Fitting  up  2  barges,  Ao«.  556  and  568,  for  intermediate  or  fascine  barges  ...  1, 300. 00 
Repairing  7  second-class  material   barges,  Ao».  556,  561,  56S,  564,  565, 

566,  &nd  567 3,062.50 

Repairs  to  hydraulic  grader  and  installation  of  auxiliary  pump 2, 500. 00 

Repairs  to  pile  driver  iVb.  49 670.00 

Repairs  to  dry  dock  (sheathing  sides) 975. 00 

Repairs  to  12  firstrclass  material   barges,  Nos.  578,  579,  580,  581,  58£, 

583,  584,  585,586,  587,  588,  and  5*P 1,350.00 

Repairs  to  skiffs  and  calking  flats 50.00 

Total  estimated  cost  of  repairs 25, 467. 50> 

The  new  steel  t'^wboat  H.  St.  L,  Coppee  was  delivered  at  Greenville,  Miss.,  by  the 
contractor,  Ed.  I  1,  July  31,  1904.    On  a  careful  examination  a  serious  defect 

was  found  in  the  top  of  the  after  end  of  the  starboard  cylinder.  A  new  cylinder  waa 
promptly  furnished  by  the  contractor,  and  several  minor  defects  that  developed  in 
the  thirty  days  in  which  the  boat  was  on  trial  were  all  remedied  and  the  boat 
accepted.    The  boat  has  proved  quite  satisfactory. 

The  district  now  has  2  first-class  steel  towboats,  suflicient  for  all  ordinary  revet- 
ment work.  What  is  badly  needed  is  a  boat  of  smaller  size  for  surveys  and  inspec- 
tion service,  as  there  is  none  of  this  class  belonging  to  this  district.  For  such  a  boat 
the  dimensions  should  be  about  100  by  20  feet,  with  3J-foot  hold,  two  boilers,  cylin- 
ders 12  inches  in  diameter,  engines  6-foot  stroke.  A  stern-wheel  boat  of  this  size 
could  be  used  for  towing  as  well  as  for  surveys  and  inspections,  as  it  would  have 
sufficient  power  for  that  purpose,  and  be  of  li^ht  enough  draft  for  survey  purposes. 
A  steel  boat  of  the  above  size  has  been  designed,  the  estimated  cost  of  which  is 
$25,000. 

Very  respectfully,  Arthur  Hider, 

United  StxUes  Assistant  Engineer, 

Capt.  G.  M.  Hoffman, 

Carps  of  Engineers. 


Appendix  3  B. 

REPORT    OF  MR.   LUTHER  Y.   KERR,   JUNIOR    ENGINEER,    ON    SURVEYS    IN    THIRD    DISTRICT 

DURING   SEASON   1904-5. 

V1CK8BURG,  M18S.,  May  1,  1905. 

Captain:  I  have  the  honor  to  make  the  following  report  of  surveys  made  under 
my  charge  in  the  third  district,  Mississippi  River  improvement,  from  May  1,  1904, 
to  May  1,  1905: 

During  the  low-water  season  the  following  surveys  and  examinations  were  made: 

The  annual  hydrographic  surveys  over  the  revetment  at  Lake  Bolivar  front  (417 
L.),  Ashbrook  Neck  (446  L.),  Greenville  Harbor  (478  L.),  Louisiana  Bend  (522  R.), 
Lake  Providence  (540  R.),  and  Delta  Point  (598  R.}. 

Special  hydrographic  surveys  at  Lake  Bolivar  front,  Chicot  front  (428-432  L.), 
upper  side  Leland  Neck  (46^-472  R.),  La  Grange  crevasse  (482-486  R,),  Kenticky 
Bend  (498-502),  Mathews  Bend  (507-510),  Leota  Bend  (512-514),  Lake  Providence 
(540-541),  Holly  Brook  crevasse  (545-549),  and  Delta  reach  (59&-599). 
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Shore-line  surveys  along  the  upper  side  of  Caulks  Nwk  (40S-411  R. ),  Carters  Neck 
(460^63  L.),  Leland  Neck  (469-472  R.),  ami  Reed-Bedford  Bend  (603-606  R.). 

For  a  detailed  description  of  the  methods  of  making  these  surveys,  see  report  Chief 
of  Engineers,  1904,  page  241. 

ANNUAL   HYDROGRAPHIC  SURVEYS. 

Lake  Bolivar  front  revetment  {417  L. ). — For  several  years  the  outer  part  of  this  work 
has  l)een  covered  with  a  heavy  deposit,  and  was  protected  more  or  less  by  a  middle 
bar  along  the  front. 

The  sections  of  the  Octol)er  survey  show  a  very  heavy  scour  over  the  entire  revet- 
ment, increasing  toward  the  lower  end,  where  a  slough  occurred,  extending  from 
range  1  -}-  58  to  6  -f  28.     (See  map  No.  2. ) 

The  reach  sur\*ey,  extending  from  the  head  of  Island  76  to  the  lower  end  of  the 
revetment,  made  in  connection  with  above  survey,  shows  that  the  middle  bar  ha^ 
entirely  disappeared  and  that  the  main  channel  lies  against  the  lower  half  of  the 
revetment. 

Ashbrook  Xevk  revetment  (446  L.). — The  sections  over  this  work  seem  to  indicate  that 
the  work  is  in  very  good  condition,  except  on  ranges  12  and  14,  where  some  small 
sloughs  occurre<l,  and  at  the  extreme  lower  end  of  the  work.  There  were  also  two 
or  three  small  breaks  in  the  upper  slope  in  the  vicinity  of  range  1 12.  The  sections  do 
not  show  a  cause  for  this.  The  zero  line  of  the  bar  has  receded  throughout  the  upper 
half  and  advanced  throughout  the  lower  half  of  the  work.  Very  slight  changes  in 
shore  line  either  above  or  below  the  revetment.     (See  map  No.  3. ) 

Greenville  Harbor  revetment  (478  L.). — The  section  over  the  Greenville  Harbor  revet- 
ment shows  considerable  scour  on  the  shore  end  of  ranges  28  to  30  and  33  to  35  and 
a  very  heavy  fill  on  range  76. 

A  break  in  the  upper  slope  occurred  at  range  30,  also  a  very  small  one  at  the  foot 
of  Main  street.  The  latter,  however,  was  below  the  limit  of  the  harbor  survey.  No 
material  change  in  the  shore  line  above  the  work.  The  zero  line  of  the  iJar  had 
moved  out  sliehtly  on  ranges  101  to  125  and  from  range  8  to  40.  The  remaining 
portions  are  about  in  the  same  position  as  last  year.     (See  map  No.  4. ) 

Louisiana  Bend  revetment  (512-514  B.). — The  survey  at  this  point  compared  with 
the  survey  of  1902,  none  having  been  made  in  1903,  snows  that  the  lower  end  of  the 
Ash  ton  bar,  the  zero  line  of  which  extended  down  as  far  as  range  110  in  liH}2,  has 
been  cut  away,  and  that  deep  water  strikes  in  on  the  main  shore  at  range  100.  The 
maximum  caving  has  been  about  200  feet  along  the  lower  end  of  the  reach.  (See 
map  No.  6. ) 

Lake  Providence  revetment  (517  B. ). — The  Uf)per  4,000  feet  of  this  work  is  now  secure 
from  low-water  caving,  due  to  the  extension  downstream  of  the  Longwood  bar. 
Three  breaks  occurred  during  the  last  low- water  season;  one  about  range  66,  another 
extending  from  range  34  to  39,  and  the  other  about  range  22.  The  sections  over  the 
two  upper  breaks  do  not  indicate  that  the  channel  mat  has  been  destroyed.  At  the 
lower  end  the  scour  had  been  very  heavy,  the  slope  had  become  very  steep,  and  it  i? 
probable  that  the  slip  was  supt^rinduced  by  seep  water  from  the  borrow  pits  along 
the  levee.  The  zero  line  of  the  bar  has  moved  back  from  200  to  500  feet.  (See  map 
No.  7.) 

Delta  Point  revetment  (598  B.). — These  sections  have  deepened  considerably  from 
range  4  to  12  east,  and  have  deepened  slightly  from  12  to  *'A,"  the  lower  end  of  the 
w^ork;  very  little  change  on  the  upper  end. 

There  has  been  some  slouching  of  the  unprotected  upper  bank  from  23  to  the 
upper,  46-f-27,  and  a  slight  filling  of  the  upi)er  sections.     (See  map  No.  8. ) 

SPECIAL   HYDROGRAPHIC  SURVEYS. 

Chicot  front  (428-4S2  B.). — About  4  miles  of  shore  line  was  located  along  this  front 
Cross- river  ranges  were  established  and  sounded  and  a  10-foot  contour  map  was 
made  of  the  reach. 

Caving  continues  more  or  less  throughout  the  reach,  the  maximum  being  about 
150  feet  during  the  past  year,  leaving  a  minimum  of  about  150  feet  of  shore  in  front 
of  the  levee.  There  is  a  stretch  of  about  1,200  feet  of  levee  along  this  front  which 
may  have  to  be  covered  with  a  loop. 

Upper  Iceland  (469-472  B. ). — A  survey  was  made  of  the  upper  side  of  Leland  Neck 
froiiiColumbia  to  a  point  about  3  miles  below.  Four  cross-nver  ranges  were  sounded 
to  determine  contours.  The  maximum  caving  in  this  reach  during  the  year  was 
about  200  feet.  There  is  still  a  distance  of  about  1,200  feet  between  the  shore  and 
the  axial  spur  levee  and  about  1,000  feet  to  the  nearest  point  of  the  washout 
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Kentucky  Bend  (4^-602) » — ^The  conditions  of  this  bend,  as  shown  by  the  contours, 
have  not  improved  since  the  1903  survey.  Caving  has  been  heavy  from  the  head  of 
the  bend,  1  mile  below  Glenora,  to  Stella  Landing.  The  maximum  caving,  about  350 
feet,  was  in  front  of  Stella,  where  the  levee  is  now  550  feet  from  shore. 

A  base  line  5,500  feet  in  length  was  laid  out  along  the  shore  in  front  of  the  Long- 
wood  levee,  ranges  were  established  every  200  feet,  on  which  the  section  was  deter- 
mined from  the  base  line  to  deep  water,  and  4,500  feet  of  this  stretch,  beginning  at  the 
upper  end,  was  subeequently  covered  with  revetment.     (See  maps  Nos.  5  and  10.) 

McUhetvs  Bend  {507-610). — Apparently  there  has  been  a  caving  of  250  feet  in  the 
lower  part  of  this  bend,  leaving  a  minimum  distance  of  450  feet  between  the  shore 
and  levee  at  slation  3732.  I  am  inclined  to  Question  this,  however,  as  the  former  loca- 
tion of  the  shore  seems  somewhat  doubtful,  and  the  contours  show  the  deep  water 
to  be  well  out  from  shore  at  that  point.    'Six  cross-river  ranges  were  sounded. 

Ijeola  Bend  {61^-514),— ^The  greatest  caving  in  this  bend  was  500  feet  in  three 
years,  in  front  of  the  angle  at  station  2110,  where  the  levee  is  still  1,200  feet  from 
shore.    Six  cross-river  ranges  were  sounded. 

Survey  of  a  part  of  Lake  Providence  reach  (540-641). — This  survey  was  first  made  in 
1901  in  order  to  determine  the  effect  of  dredging  through  the  pomt  of  Stack  Island 
bar,  that  was  making  over  toward  the  head  of  the  Lake  Providence  revetment  and 
causing  a  very  destructive  pressure  at  that  point.  The  splendid  effect  of  the  work 
with  reference  to  the  upper  end  of  the  revetment  can  be  seen  by  referring  to  map 
No.  11. 

Delta  reach  from  Youngs  Point  to  Kleinston  {593-699). — This  was  the  second  of  a 
series  of  surveys  which  was  begun  in  order  to  detect  any  inclination  to  general  caving 
in  the  bend  above  the  Delta  Point  revetment,  as  it  is  believed  that  if  this  stretch  is 
allowed  to  become  a  caving  bend  the  current  would  be  thrown  across  at  the  lower 
end  and  endanger  some  of  the  works  put  in  in  connection  with  the  Yazoo  diversion 
canal.  The  shore  lines  were  relocated,  and  the  13  cross-river  ranges  re-sounded.  No 
changes  of  any  consequence  had  taken  place  except  at  the  lower  end  where  the  100 
contour  had  moved  about  300  feet  nearer  the  lower  end  of  the  West  Pass  levee. 
(See  map  No.  13). 

Reed^Bedford  Bend  {60S-606). — The  caving  has  been  general  throughout  this  bend, 
the  heaviest  during  the  past  year  being  400  feet  in  front  of  the  levee  loop  that  had 
just  been  completed,  stations  4459-4549. 

Lagrange  (4S2-485)  and  Holly  brook  {545-649).— Uesurveys  were  made  at  these 
places  to  determine  the  changes  in  the  low- water  bed  of  the  river,  probably  due  to 
the  closure  of  the  crevasses.  Comparative  tables  are  given  herewith  showing  the 
changes  in  the  section.  The  sections  at  Lagrange  show  a  decrease  in  area  and 
depth,  while  those  at  Holly  brook  show  a  general  increase  in  l)oth  respects.  (For 
physical  features  connected  with  these  surveys  see  matw  Nos.  9  and  10. ) 

Caulkg  and  Carters  necks  {408-411  R- )  and  (460-463  Z. ).— The  caving  on  the  upper 
side  of  these  reaches  has  been  very  light.  The  maximum  for  the  former  being  300 
feet  in  the  past  year  and  for  the  latter  250  feet  in  two  years. 

Stack  Island  Chute. — About  2  miles  of  shore  line  along  the  Mississippi  side  of  Stack 
Island  Chute  was  located.  Some  caving  has  occurred  there,  but  it  is  so  slight  that 
it  is  hard  to  assign  to  it  a  definite  quantitv.  The  levee  is  within  150  feet  of  the  bank 
nowy  but  the  maps  of  twenty  years  ago  show  about  the  same  conditions. 

In  addition  to  the  above,  preliminary  survevs  were  made  for  the  purpose  of  mak- 
ing estimates  for  spur  levees  extendinj^  from  the  main  levee  well  out  to  the  front  on 
Huntington  Point,  Ashbrook  Neck,  Point  Comfort,  Carters  Neck,  and  Leland  Neck, 
aggregating  about  23  miles  of  transit  line,  over  which  elevations  were  taken  every  100 
feet. 

All  the  above  surveys  have  been  plotted,  and  the  following  maps  are  furnished 
herewith  for  your  annual  report: 

Maps  Nos.  2  to  8,  inclusive,  showing  the  effective  revetment  at  Lake  Bolivar 
frontj  Ashbrook  Neck,  Greenville  Harbor,  Kentucky  Bend,  Louisiana  Bend,  Lake 
Providence,  and  Delta  Point. 

Map  No.  9.  Lagrange  crevasse. 

Map  No.  10.  Kentucky  Bend. 

Map  No.  11.  A  part  of  Lake  Providence  reach. 

Map  No.  12.  Hollybrook  crevasse. 

Map  No.  13.  Delta  reach. 

Field  operations  were  begun  August  25,  1904,  and  completed  November  17,  1904. 


Digitized  by 


Google 


228        BBPOBT   OF   THE   CHIEF   OF   ENGIKEEB8,  U.  8.  ABMY. 

ExpendUure9. 

Payrolls $3,447.M 

Subeifitence 757.38 

Coal 602.13 

Miscellaneous  charges,  including  engineer  office  expense 194. 37 

Total 5,000.92 

Ccnnparative  seclion»f  Lake  Providence  reach, 

HOLLYBROOK  CREVASSE. 


t 

Range. 

Area. 

Scour. 

9,825 
25,590 
21,100 

FiU. 
Sq./ect. 

Change  in 
channel 
depUL 

1903. 

19W. 

1    

81,036 

+27 

2 

82.268 
27,796 
26,138 
87,114 
39, 721 
48,826 
50,680 

41,598 
68,786 
47,238 
36,437 
45,600 
70,706 
76,780 

+  9 

3               

-  9 

4 

+  1 

6    .        .  .                              

680 

+24 

6 

5,879 
21,880 
26,100 

+  9 

7 

4-S4 

8 



+  7 

[Chute  sections.] 

9 

6,200             670 
4, 478              478 

4,580                -  7 

10 

4,000                -  » 

Comparaim  sectionSy  GreenviUe  reach. 

LAGRANGE  CREVASSE. 


Range. 

Ar 

1908. 

ea. 
1904. 

Scour. 

Fill. 

Change  in 
channel 
depth. 

1         •                                               .              . 

64,510 
65,900 
65,430 
62,760 
65,200 
67.880 
61,780 

53,920 
51.990 
51,830 
51,850 

Sq./eet 

10,590 
13,910 
14,100 
11,410 
9,220 
8,:{90 
13,890 

Feet. 
-13 

2 

-  13 

3 

0 

4 

-  .S 

6 

—  s 

6 

55,980 
59,490 
48,390 

-  5 

7 

—  6 

8 

-    5 

[Chute  sections.] 

4 

2,870 
5,000 

660 
2.710 

2,210 
2,290 

_  0 

6 

-  a 

Respectfully  submitted. 


Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 


Luther  Y.  Kerr, 

Junior  Engmea-. 
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Appendix  3  C. 

repobt  of  mb.  e.  c.  toolinger,  assistant  engineer,  on  operations  in  lower  yazoo 
levee  district  during  the  season  op  1904-5.' 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  May  7,  1905, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Lower  Yazoo  levee  district  from  May  1,  1904,  to  May  1, 1905: 

Extent  of  district  and  yardage. — ^The  district  covers  the  east  bank  of  the  river  from 
the  Coahoma-Bolivar  County  line  (367  L. )  to  the  mouth  of  the  Yazoo  River,  which 
is  now  at  the  mouth  of  the  Yazoo  diversion  canal  (599  L.),  a  river  frontage  of  232 
miles.  The  line  is  constructed  to  a  point  in  Warren  County,  on  Eagle  Lake,  about 
7  miles  back  of  Brunswick  Landing  (580  L.),  leaving  about  19  miles  of  river  front 
unleveed.  There  is,  besides,  a  levee  8,800  feet  long  at  the  extreme  lower  end  of  the 
district,  which  was  built  as  a  part  of  the  Yazoo  diversion  canal  improvement.  It  is  not 
a  part  of  the  levee  system,  and  does  not  have  the  same  object  in  view.  Parts  of  War- 
ren, Issaquena,  Sharkey,  and  Yazoo  counties  are  overflowed  by  the  water  passing  over 
the  unprotected  front  whenever  the  gauge  at  Vicksburg  rasters  more  than  45  feet. 

The  following  table  shows  the  length  £ided  to  the  levees  by  the  completion  of  the 
new  loops  and  the  cubic  yards  in  the  abandoned  levees: 


Miles 
below 
Cairo. 

Begin- 
ning of 
new 
levee. 

Stations. 

Length. 

Cubic 

vards 

thrown 

out. 

Location  of  new  loops. 

End  of  new 
levee. 

End  of  levee, 

old 

notation. 

New 

levee. 

Old 
levee. 

Australia       .    ...« 

370 
434 
528 
535 
555 

0 
8160 
2440 
3185 
4198 

502+49 
3240+95 
2644+51 
3224+84 
4281+45 

»  450 

=3288+50 

=2617+24 

«3238+18 

=4258+70 

60,249 
8,095 

20,451 
8,964 
8,345 

45,000 
7,350 
17,724 
10,818 
6,070 

1,707,400 
324,200 

Jenkins 

Valewood 

537,000 
249,600 
178,800 

Baleshed 

Shiloh 

Total 

96,124 

86,462 

2,997,000 

giving  a  net  increase  in  length  of  9,662  feet,  or  1.8  miles.    Previous  length  of  line, 
186.8  miles;  present  length  of  levee,  188.6  miles. 

Cubic  yards. 

Contents  of  the  levee  May  1,  1904 36,615,386 

Added  during  the  year  by  the  United  States 1,040,708 

Added  during  the  year  by  the  levee  board 4, 246, 661 

Total  added  during  the  year 5,287,369 

Abandoned  during  the  year 2, 997, 000 

Net  increase 2,290,369 

Contents  of  levee  May  1, 1905 37,905,755 

CONfiTRUCTION. 

190S-4  contracts, — ^The  following  table  shows  all  work  under  contract  and  not  com- 
pleted at  the  time  of  the  last  annual  report: 


station. 


Miles 
below 
Cairo. 


Nature  of  work. 


In  place 
Mayl, 
1904. 


To  be 

placed 

Mayl, 

1904. 


Contractor. 


1840-2070 
2130-2230 
8180-3229. 
8220-^245 
100-200.. 
1346-1730 


402 
408 
434 
434 
480 
500 


Enlargement 
do 

New  work . . . 
do 

Enlargement 

Banquette... 


CvL.  vards. 
67,892 
85,878 
189,687 
127, 418 
19,930 
64,695 


Cu.yards. 
66,148 
38,773 
11,587 
13,354 
10,488 
a85,800 


Lowrance  Bros. 

Do. 
M.  J.  Roach  (k  Co. 

Do. 
Walker  Stansell. 

Do. 


a  Contract  abandoned  June,  1904. 
All  of  these  have  been  completed  during  the  present  year. 
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1904-6  contracts. — The  following  work  was  let  April  13, 1904,  to  be  paid  from  allot- 
ment of  $150,000,  made  from  appropriation  for  the  fiscal  year  19d5: 


station. 

Miles 
below 
Cairo. 

Nature  of  work. 

Price. 

Contractor. 

82-100 

478 
483 
483 

Enlai^ement 

Topping 

Genu. 
18.9 
18.9 
18.9 
18.9 
18.9 

M.  J.  Roach  &  Co. 

200^20 

Do. 

52(MJ00 

Enlargement 

do 

Do. 

940-1200 

495 
497 

Do. 

1200-1370        

ToDDinjF 

Do. 

This  was  all  to  a  grade  2  feet  above  the  1903  high  water. 

A  table  giving  the  sections  into  which  this  work  was  divided,  and  the  yardage 
and  details  of  cost,  is  appended  to  this  report. 

The  enlai^ement  was  on  the  river  side,  except  stations  990-1030  and  1037-1055, 
which  was  placed  on  the  land  side  on  account  of  the  levee  being  too  close  to  Lake 
Lee  for  the  material  to  be  obtained  from  the  river  side. 

The  enlargement  on  the  river  side  had  a  crown  8  feet  wide  and  slopes  3  to  1.  The 
enlargement  on  the  land  side  had  crown  8  feet  wide  and  3  to  1  slopes  to  banquette, 
which  was  raised  to  make  it  8  feet  below  the  top  of  the  new  crown,  and  gave  a  crown 
20  feet  wide  and  10  to  1  and  4  to  1  slopes.  The  topping  on  stations  205-520  and  1200- 
1207  had  a  crown  4  feet  wide  and  slope  3  to  1  on  land  side  and  2  to  1  on  river  side, 
the  foot  of  the  land  side  slope  being  on  the  edge  of  the  old  crown.  The  topping  on 
stations  1207-1370  had  a  crown  2  feet  wide  and  arbitrary  slopes,  the  base  having  the 
same  width  as  the  old  crown  of  the  levee.  .  This  change  was  made  after  the  rains 
had  made  it  impossible  to  complete  the  heavier  topping  and  while  it  was  possible 
for  a  high  water  to  follow  later: 

Besides  the  regular  contracts  for  1904-5,  an  informal  contract  was  made  with 
George  Stephany  for  the  construction  of  a  subbanquette  at  station  1930  above  Green- 
ville. This  contract  was  for  1,594  cubic  yards,  at  18  cents  per  cubic  yard,  ainoantuig 
to  $286.92.  All  uncompleted  contracts  for  1903-4  and  all  contracts  for  1904-5  have 
been  completed  during  the  year. 

1905-6  contracts. — Tne  Fifty -eighth  Congress  having  passed  an  act  to  enable  the 
work  which  is  to  be  paid  from  the  appropriation  for  the  fiscal  year  1906  to  be  done 
in  the  year  1904-5,  the  following  work  was  let  July  28,  1904,  from  the  allotment  of 
1150,000  from  that  appropriation: 


station. 

Miles 
below 
Cairo. 

Kind  of  work. 

Price. 

Contractor. 

4894-6020 

669 

New  loop 

Cents. 
16.3 
16.3 

Lewis  &  Jennings. 
Do. 

6200-6688 

673 

Enlaigement 

The  division  of  the  above  into  sections,  and  the  details  of  yardage,  cost,  and  force, 
are  given  in  a  table  appended  to  this  report. 

The  appropriation  for  the  contractors  not  being  available  until  July  1,  1905,  the 
Mississippi  levee  board  arranged  for  the  payment  of  the  interest  on  the  monthly  esti- 
mates from  the  time  they  became  due  until  the  above  date.  This  was  done  in  order 
to  get  the  work  done  before  the  possible  advent  of  a  flood  in  March  or  April,  19(^. 

The  standard  section  for  the  new  loop  is,  crown  8  feet  wide,  slopes  3  to  1,  and  no 
banquette. 

The  standard  section  for  the  enlargement  is,  crown  6  feet  wide,  and  slopes  3  to  1 
on  land  side,  and  2i  to  1  on  river  side,  except  about  15,000  feet,  which  has  a  2  to  1 
slope  on  the  river  side.  This  is  the  smallest  levee  in  the  district,  having  an  average 
height  of  about  6  feet. 

Tne  necessity  for  the  new  loop  arose  from  the  caving  bank  opposite,  and  the  neces- 
sity for  it  being  included  in  this  project  arose  from  the  danger  of  the  old  levee  being 
breached  before  the  end  of  the  year  1904-5.  Rains  and  seep  water  retarded  this 
work  so  much  that  on  Ma]^  1,  1905,  only  90  per  cent  was  in  place. 

The  enlargement  on  stations  5200-5688  was  commenced  October  10,  1904,  but  no 
work  was  done  on  it  from  December  24,  1904,  to  February  2,  1905. 

This  work  was  so  situated  that  it  would  drain  readily,  and  the  water  in  the  river 
and  the  lake  did  not  get  high  enough  to  interfere  very  mach  with  it;  nevertheless 
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only  36  per  cent  of  the  work  had  been  done  to  March  1,  and  86  per  cent  to  May  1, 

In  the  construction  of  the  new  loop,  stations  4894-5020,  wheel  Hcrapers  and  grad- 
ing machines  and  wagons  were  used,  the  team  force  being  used  to  propel  the  machines 
and  wagons  being  used  in  hauling  the  material  into  the  levee.  On  all  of  the  other 
contracts  wheel  scrapers  alone  were  used. 

A  comparison  of  totals  of  yardage  and  force  on  the  contracts,  with  and  without 
grading  machines,  shows  a  difference  of  5  per  cent  in  yardage  per  team  day  against 
the  use  of  machines  and  15  per  cent  in  yardage  per  man  day  in  favor  of  their  use. 

The  average  price  of  work  let  during  the  year  w^as  17.3  cents  per  cubic  yard. 

Construction  bji  the  Mimmppi  levee  board. — The  Mississippi  levee  board  (Lower 
Yazoo  district)  has  done  an  extraordinary  amount  of  levee  building  this  past  year. 
They  were  enabled  to  do  this  by  the  sale  of  11,000,000  worth  of  bonds,  sj)ecially 
authorized  by  the  State  legislature  during  the  session  of  1903-4,  in  addition  to  the 
annual  revenues. 

A  tabulated  statement  of  the  work  done  by  this  levee  board  is  appended  hereto. 
It  will  be  noted  that  97  per  cent  of  the  expenditures  during  the  year  were  for  new 
loops,  and  all  of  these  are  behind  levees  menaced  by  caving  banks. 


REPAIRS  AND   MAINTENANCE. 

The  Government  employed  a  force  of  5  teams  above  and  10  teams  below  Green- 
ville from  June  until  September,  and  a  force  of  10  teams  below  Greenville  during 
October  and  Noveml)er,  and  above  Greenville  in  December,  under  Government 
supervision,  but  paid  for  by  the  Mississippi  levee  board,  from  an  appropriation  of 
$5,000  for  repair  work. 

As  it  was  evident  that  the  weed  cutting  could  not  be  done  in  proper  time  by  these 
forces  doing  it  in  connection  with  the  other  work,  the  wet^is  were  cut  by  contract 
over  72  miles  of  levee. 

Besides  the  repairs  by  the  above  forces,  the  contractors  for  the  levee  enlargement 
and  topping  cut  the  weeds  and  removed  the  drift  from  both  sides  of  that  part  of  the 
levee  included  in  their  contract**.  This  was  in  accordance  with  the  terms  of  their 
contracts  and  therefore  added  nothing  to  the  expenditures  for  repairs. 

The  total  repairs  by  the  United  States  amounted  to  $8,191.21;  the  total  repairs  by 
the  levee  board  amounted  to  $4,751.30. 

Below  is  a  tabulated  statement  of  work  done  by  day  force: 


StaUon. 

Miles 
below 
Cairo. 

Kind  of  work. 

Number 

of 
stations. 

Cubic 
yards. 

Cost  per 
yard  or 
station. 

Amount. 

Above  Greenville: 

1124-1226 

892 
896 
396 
897 
396 
873 
374 
380 
895 
485 
407 
415 
485 
416 

Weed  cutting 

243 

2,140 
642 

CenU. 
80 

80 

50 

80 
60 

1325-1476 

S121.50 

138^-1390 

Rain  wash 

1400-1460 

1148-1141 

642.00 

45(Mg0 

Weeds  cut  and  logs  removed.. 
Wave  wash 

698 

595-642 

1038-1226 

299.00 

1325-1648 

3830-8346 

162.60 

2280-2485 

>W(kpd  outtinf7 

1,033 

24^6-3300 

616.60 

Wash  repaired 

2514 

14.40 

....   L     -J     . 

Total   

1,766.00 

480 
481 
482 
481 
492 
492 
493 
493 
493 

Weeds  cut  and  drift  removed. 
Rain  and  wave  wash 

Linearft. 
16,700 

Below  Greenville: 
0-40 

123-150  

849.04 

160-250 

1,810 

80 

140-208        

543.00 

600-940 

Weed  cutting 

8,400 

2,800 

136.00 

6*X^-880    

Drift  and  log*  removed 

Rain  wash 

554.06 

745-850 

i.dso 

4,060 

30 
85 

815.00 

78QJ915      

Wave  wash 

1,417.60 

1800-2276 

Weeds  cut 

47,500 

1,425.00 

Total 

4.739.62 
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Proposals  for  weed  cuttiog  were  opened  in  July  and  August,  1904,  as  follows: 


BtaUon. 

Contractor. 

Number  of 

stations 

cut. 

Price  per, 
station.  ' 

50' 

60 
30 

Cost 

3300-4200             .  . 

8iMXi  Ralnn r.r-  . -r 

900 

413 

2,607+22 

$450.00 

Below  Greenville: 
1370-1800 

Jame8  Overall 

206.30 

2276-5200 

J.M.Chilton 

75117 

Total 

i,40fi.i): 

Repairs  done  under  Government  supervision  paid  for  by  the  levee  board  were  m 
follows: 


station. 

Miles 

below              Nature  of  work. 

Cairo. 

Linear 
feet. 

Cubic 
yards. 

Amount. 

Price  pf  r 
cubic 

yard. 

Above  Greenville: 
1976-2000 

401  :  Rain  wash  in  banquette  re- 
i      paired. 

493     Driftremoved 

4,550 

80 

$1.3«S 

Below  Greenville: 
880^0 

6,000 

240 

860-977 

498     Rain  wash  in  banquette  re- 
paired. 
493     Wave  wash  repaired 

1,500 

2,900 
5,800 

27 

27 
27 

406 

886-896 

783 

915-940 

493          .do T 

l..=i66 

890-940 

493     Resodded 

515  1  Weeds  cut    and  drift  re- 
j     moved. 

5,000 
11,500 

SO 

2160-2275 

S«2 

Total 

4.7:11 

i 

Summary  of  work  dime  by  the  repair /orce9. 
By  the  United  States:  Miles  of  levee. 

Cut  weeds  on,  and  removed  drift  from 40 

Cut  second  growth  of  weeds  from 21 

Repaired  ram  and  wave  wash  on 6 

Resodded U 

Resodded  rain  and  wave  wash  on " 

By  the  levee  lK)ard: 

Cut  weeds  and  removed  drift  from 6} 

Repaired  rain  wash  on 2j 

HIGH- WATER   MAINTENANCE. 

The  highest  water  this  year  culminated  at  Cairo  on  March  17,  and  along  the  front 
of  this  district  on  March  26,  1905. 
The  maximum  gauge  readings  for  the  years  1897  to  1905  are  as  follows: 


Miles 
below 
Cairo. 


0 
280 
806 
353 
398 
438 
478 
642 


Station. 


Cairo 

Memphis 

Helena 

Sunflower 

Mouth  White  River 

Arkansas  City 

Greenville , 

Lake  Providence 

Vicksburg 


1897. 


61.6 
37.8 
51.8 
47.2 
52.4 
61.9 
46.8 
44.4 
52.4 


1898. 

1899. 

1900. 

49.8  '  46.2 

39.2 

37.6 

35.2 

29.5 

49.1 

46.8 

88.3 

46.0 

44.3 

37.1 

61.1 

48.5 

40.9 

61.1 

4S.6 

39.3 

46.2     43.0 

38.8 

44.4 

41.7 

33.0 

49.4 

47.3 

38.0 

1901. 


43.2 
32.1 
41.6 
40.5 
44.7 
43.3 
37.4 
36.5 
41.6 


!        ' 

1902.    1903.    1904.    1906. 




42.2 

50.6 

30.9 

40.1 

39.6 

51.0 

88.8 

48.0 

43.3 

63.7 

41.4 

62.9 

36.1 

49.1 

35.0 

46.5 

41.2 

51.8 

49.1  I  88.4 

39.2  '  29.0 
47.6  '  S7.0 
44.5  ;  36.1 


49.5 
49.0 
43.6 
42.5 
46.9 


41.2 
39. » 
33.9 
33.5 
S7.7 


It  will  be  seen  that  the  floods  for  the  years  1900  and  1905  were  the  lowest  here 
recorded  and  that  they  attained  about  the  same  height,  the  latter  flood  being  slightly 
the  lower  at  Cairo  and  Vicksbui*g  and  slightly  the  higher  at  Arkansas  City. 
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The  high  water  of  1905  is  shown  by  the  table  to  have  been  from  13  to  15  feet 
below  the  highest  known  water,  that  of  1903.  The  hi^h  water  of  1905  was  generally 
within  the  banks  of  the  river.  It  was  therefore  not  high  enoogh  to  reach  our  high- 
water  gauges  along  the  line  of  levee,  and  the  maximum  stage,  therefore,  has  not  been 
established  and  recorded  for  the  local  points  along  this  front.  For  a  comparison  of 
the  high  wat«r  of  1904  with  that  of  1897  and  19a3,  see  table  page  219,  Supplement 
to  Keport  of  Chief  of  Engineers,  1904. 

Surreys,  etc. — Surveys  have  been  made  in  this  district  as  follows: 

Surveys  of  defects  of  levees  of  the  district  in  June,  1904. 

Surveys  of  levels  on  top  of  the  levees  of  the  district,  March  and  April,  1905. 

Change  in  location  of  Albermarle  new  loop  (569  L.),  July,  1904. 

Distances  from  4©vee  to  river  at  Choctaw  Bend  (437  L.) ,  above  Greenville  (476  L. ), 
below  Greenville  (478  L.),  Long  wood  (501  L.), ^Island  92,  Shiloh  (565  L.),  from  time 
to  time  throughout  the  year.  - 

Shore  lines  by  Australia  (370  L.),  Carters  Neck  (461  L.),  Lagrange  (480  L,),  Long- 
wood  (501  L.),  and  Leota  (514  L.). 

JJani/mea.— Caving  has  been  quite  active  at  a  few  points  during  the  year,  but 
generally  it  has  been  much  less  rapid  than  during  the  year  1903-4. 

Shoreline  surveys  and  measurements  from  levee  to  river  bank  to  determine  the 
amount  of  caving  were  made  during  the  year,  showing  the  results  given  below. 

Parkers  to  Dennis  iMnding  (367-S7S  L.). — In  February,  1904,  a  survey  of  this  shore 
line  was  made  by  the  Mississippi  levee  board.  A  comparison  of  the  present  shore 
line  with  the  one  then  surveveu  shows  that,  during  the  past  ten  months,  the  caving 
at  station  135  amounted  to  3d0  feet,  or  within  90  feet  of  the  toe  of  the  levee,  and  at 
station  390  it  amounted  to  300  feet,  or  within  250  feet  of  the  toe  of  the  levee.  After 
extensive  surveys,  the  new  loop  to  be  built  on  account  of  this  caving  was  located 
back  of  Lake  C'harles,  partly  in  the  Upper  and  partly  in  the  Lower  Yazoo  levee 
district,  and  each  of  the  two  local  levee  boards  built  the  portion  within  its  bounds. 
The  arrangements  between  the  boards  provide  for  the  mamtenance  of  the  old  levee 
on  the  north  side  of  the  neck  by  the  Upper  Yazoo  levee  board  to  prevent  a  cut-off 
across  that  neck,  and  the  consequent  damaee  to  levee  interests  that  would  result 
therefrom.     (See  accompanying  table  of  work  by  the  levee  board  J. 

IVaxhaw  front  (S92-394  L.). — There  was  very  little  caving  on  tnis  front  after  the 
completion  of  the  new  levees  in  1903-4  until  the  river  reached  its  recent  high  stage, 
when  it  became  more  active.  It  was  expected  that  the  high  water  of  1904  would 
breat^h  the  old  levee  before  the  loop  was  finished,  and  the  construction  force  was 
therefore  greatly  increased;  the  old  levee  is,  however,  still  intact,  though  it  will 
probably  bie  breached  in  the  next  considerable  high  water. 

The  latest  measurements  from  the  bauk  to  the  old  levee  show  the  following 
results: 

Station  1180:  Feet. 

February  15,  1904 442 

May  1,  1905 400 

Station  1253: 

February  15,  1904 635 

May  1,  1905 275 

Choctaw  Bend  {430-4^6  L,). — Caving  along  this  reach  has  practically  stopped, 
except  at  the  lower  end,  where  it  is  progressing  at  a  moderate  rate.  It  does  not  now 
appear  that  the  new  loop  (Jenkins,  434  L. ),  which  was  commenced  during  the  year 
1902-3  and  completed  in  1904-5,  will  be  needed  in  the  near  future.  The  construction 
of  this  levee  was  pressed  by  the  landowners  that  would  have  been  thrown  out  by  the 
proposed  line  back  of  Lake  Bolivar  and  was  a  compromise  between  building  a  levee 
on  that  line  or  a  revetment  of  the  front. 

Bachelors  Bend  {475-479  L.). — The  caving  is  very  light  along  the  lower  and  only 
moderate  along  the  upper  unprotected  parts  of  this  reach.  The  levee  being  situated 
Quite  a  distance  from  the  bans  of  the  river,  the  caving  at  its  present  rate  will  do  little 
damage  except  to  the  land  and  timber  on  the  front  and  the  protection  from  wave 
wash  which  the  timber  now  affords  to  the  levee. 

Below  Oreenville. — ^Active  caving  continued  for  a  short  time  on  this  reach.  It  was 
evidently  caused  by  the  La  Grange  crevasse,  and  almost  entirely  ceased  when  that  was 
closed.  The  hydrographic  surveys  do  not  indicate  that  there* will  be  any  active  cav- 
ing in  this  vicinity  in  the  near  future. 

Longwood  Front  {499-602  X. ).— The  caving  at  this  point  had  been  ver>'  active  until 
a  new  revetment  was  constructed  on  this  front.  This  was  decided  upon  after  elab- 
orate surveys  and  careful  study,  it  being  shown  that  this  would  be  much  cheaper 
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than  the  construction  of  the  new  levee  that  would  otherwise  be  required  and  would 
afford  better  protection  to  the  interests  involved.  The  estimates  upon  which  this 
decision  was  based,  were  as  follows: 

Estimated  cod  of  embankment. 

[Grade  2  feet  above  high  water  of  1903.  crown  8  feet,  slopes  3  to  1.    Banquette  8  feet  below  top  of 
levee,  crown  20  feet,  back  slopes  6  to  1.] 


Station. 

Average 
height. 

Embank- 
ment. 

Excava- 
tion. 

Total. 

Price.    Total  cost. 

1270-1488 

Fed. 

(■)22.3 

(M24.8 

(•29.6 

(*)21.0 

612,390 
262.830 
839.196 
897,896 

70.000 

8.000 

142.000 

84.000 

682.390 
200.839 
981.196 
931. 895 

CenUM, 

22     $128,126.80 

1438-14.S7 

26  1      66,0S4.i5 

1467-1493 

35       34S.418.60 

1493-1611 

20       186,379.00 

Total 

2,501,820 

264.000 

2,766.820    T23LO«Hli 

. 

Estimated  shrinkages  included  in  above  height:  (>)  1  foot;  (<»)  6  feet;  (•)  10  feet;  (<)  1  fooL 

TdUd  cost  of  levee  including  right  of  way. 

Embankment  per  above  statement $723, 000 

Right  of  way  including  improvements 20, 000 

Actual  estimated  cost  of  levee 743, 000 

Value  of  property  destroyed 50,  OOO 

Total 783,000 

Estimated  cost  of  revetment, 

14,450  linear  feet,  at  $31  per  foot '. $447,950 

Enlarging  present  levee  to  2  feet  above  1903  high  water,  200,000  cubic  yards, 
at  30  cents  per  cubic  yard 78,000 

Total 525,950 

Revetment  urgently  needed,  5,500  linear  feet,  at  $31 170,500 

This  revetment  work  was  begun  in  the  fall  of  1904,  and  4,200  feet  of  it  was  com- 
plete<l.  During  the  high  stages  of  the  river  this  spring  there  was  considerable  cav- 
ing just  below  this  revetment,  and  at  an  angle  in  the  levee  about  1  mile  below.  On 
account  of  this  the  revetment  should  be  extended  during  the  season,  and  a  short 
loop  may  be  necessary  to  cover  the  threateded  ang[le. 

island  No,  P;?.— There  has  been  very  little  caving  at  this  point  during  the  past 
vear.  The  nearest  point  was  480  feet  from  the  levee  in  April,  1904,  and  there  has 
been  but  little  caving  for  several  months  past. 

The  rapid  increase  in  the  rate  of  caving  during  the  high  water  of  1903  was  taken 
as  evidence  that  caving  would  reach  the  levee  at  an  early  date,  and  the  levee  board 
contracted  for  a  new  loop  on  this  front  on  this  account.  (See  tabulated  statement  of 
the  levee  board  work,  appended  to  this  report ) 

Fillers  {56 J  L.). — Caving  has  been  very  active.  A  sur^•ey  of  the  shore  line  in 
March,  1905,  showed  a  change  of  950  feet  since  May,  1902,  or  about  335  feet  ^r  year. 
As  it  was  then  within  350  feet  of  the  center  of  the  levee,  and  the  season  of  its  greatest 
caving  not  yet  over,  the  necessity  for  the  early  construction  of  a  new  loop  on  this 
front  seems  ouite  apparent  The  Mississippi  levee  board  is  fully  impressed  with  the 
urgency  of  tnis  work,  and  will  assume  tne  construction  of  it  if  later  conditions 
prove  to  be  as  grave  as  is  now  anticipated. 

Shiloh  Front  {555  L. ). — The  caving  was  very  rapid  along  this  reach  during  the  higrh 
water  of  1903,  reaching  within  450  feet  of  the  levee.  During  the  high  water  of  1904 
it  came  within  400  feet  of  the  levee.  The  levee  board  constructed  a  new  loop  on  tliis 
front  during  the  present  year  on  account  of  these  conditions.  (See  table  of  work 
done  by  the  levee  Doard,  appended  to  this  report ) 

Thivdlls  to  Chotards  (568-570  L, ). — Caving  continnes  throughout  this  reach.  The 
shore  line  survey  of  April,  1904,  showed  that  the  caving  opposite  station  4903  had 
amounted  to  280  feet  in  eight  months,  and  was  within  &0  feet  of  the  levee.  It  is 
now  within  300  feet  of  the  levee,  having  caved  180  feet  in  twelve  months.  A  new 
levee  is  being  constructed  on  this  front  by  the  United  States,  from  allotment  under 
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first  appropriation  for  fiscal  year  1906.  The  indications  are  that  the  front  levee  will 
be  breached  by  the  time  the  new  back  line  is  completed.  (See  tabulated  statement 
appended  to  this  report. ) 

General  remarks  in  regard  to  caving. — The  importance  of  the  subject  warrants  very 
extensive  surveys  and  a  careful  study  of  the  results  and  the  principles  involved.  At 
present  predictions  in  regard  to  caving  can  only  be  made  for  the  immediate  future 
and  then  with  a  very  wide  margin.  The  subject  lies  at  the  very  foundation  of  river 
control,  and  its  study  is  important,  not  only  for  the  sake  of  knowing  where,  when, 
and  how  rapidly  caving  is  liable  to  occur,  but  for  the  sake  of  knowing  how  it  may  be 
controlled,  and  now  and  when  to  apply  each  of  its  several  elements  of  control — dredg- 
ing the  channel,  revetting  the  bank,  changing  the  location  of  the  levee,  or  the  pla- 
cing of  other  impediments  to  the  flow  of  the  water,  whether  in  the  stream,  along  the 
bank,  or  on  the  shore.  The  importance  of  the  matter  to  levee  interests  can  be  eaailv 
appreciated  after  noting  the  expenditures  for  new  loops  during  the  past  year,  all 
boilt  on  account  of  the  apj^roach  of  caving  banks. 

Some  of  the  new  loops,  it  is  true,  may  not  be  needed  in  the  near  future,  but  the 
maigin  was  getting  so  small,  the  future  caving  was  so  uncertain,  and  the  interest 
jeopardized  so  great,  that  wisdom  dictated  their  construction.  If  the  future  caving 
at  anjr  point  could  be  predicted  with  any  certainty,  large  sums  of  money  could  be 
saved  in  levee  construction  by  not  changing  the  location  until  known  to  be  necessary, 
and  then  avoiding  unnecessary  expenditures,  either  on  an  expensive  levee  unneces- 
sarily far  from  the  river  or  on  one  less  expensive  perhaps  but  that  will  have  to  be 
renewed  in  a  few  years  on  account  of  the  further  encroachment  of  caving.  The  sav- 
ing that  would  be  effected  by  having  full  and  accessible  information,  obtained  from 
careful  surveys  made  from  time  to  time,  would  amount  to  many  times  the  cost  of  the 
surveys. 

These  surveys  should  be  made  at  least  once  a  year,  preferably  during  low  water, 
and  oftener  would  be  better,  and  since  there  is  such  a  difference  between  different 
caving  banks,  in  the  effect  that  different  stages  of  the  river  have  upon  them,  me.as- 
urements  to  the  banks,  preferably  from  the  levee,  should  be  made  from  time  to  time 
throughout  the  year.  These  surveys  should  not  only  include  the  tracing  of  the  shore 
line,  but  also  topc^raphic  and  hydrographic  surveys  in  the  vicinity. 

Extension  at  the  lower  end  of  the  district. — The  water  begins  to  flow  around  the  lower 
end  of  the  district,  and  overflows  that  part  of  the  country  as  soon  as  the  river  reaches 
45  feet  on  the  Vicksburg  gauge.  A  rise  of  3  more  feet  overflows  an  area  of  about  500 
or  600  square  miles,  and  stops  all  traffic  on  the  Yazoo  and  Mississippi  Valley  Rail- 
road, affecting  not  only  railroad  interests,  but  those  of  the  community  at  large.  As 
the  maximum  stage  of  the  flood  of  1903  showed  a  fall  of  7.4  feet  from  Brunswick 
(573)  to  Vicksbui-g  (599),  the  extension  of  this  levee  to  join  the  one  at  the  mouth  of 
the  Yazoo  diversion  canal  would  prevent  nearly  all  of  this  great,  and  almost  annual, 
devastation.  Besides,  the  construction  of  this  extension,  which  will  have  to  be 
undertaken  at  some  time,  will  change  the  high-water  slope,  and  the  consequent  grade, 
of  the  levee,  bringing  them  more  nearly  parallel  to  the  ultimate  and  more  uniform 
grade  yet  to  be  established.  This  extension  should  not  be  undertaken,  however, 
until  the  present  levee  has  been  brought  to  a  standard  section,  for  any  crevasse  in 
the  latter  would  cause  many  more  times  as  much  damage  as  is  now  caused  by  the 
overflow  around  the  present  end  of  the  levee.  But  since  every  extension  of  the  levee 
will  contribute  its  part  to  the  ultimate  results,  shorter  extensions  could  be  made  at 
different  times  whenever  consistent  with  the  conditions  of  the  already  constructed 
levee  and  the  amount  of  available  funds.  ' 

Elaborate  surveys  should  be  made  in  the  near  future,  so  that  the  problems  of  cost, 
proper  location,  and  ultimate  results  can  be  made  from  time  to  time,  and  that  the 
construction  of  parts  of  the  extension  can  be  entered  upon  at  the  proper  time. 

SPUR  LEVEES  OR  DIKES. 

Besides  the  above  extension  of  the  levee  system,  there  will  have  to  be  some  lateral 
extensions  in  the  way  of  spur  levees  to  be  built  from  the  main  levee,  out  on  the  long 
points  between  bends  of  the  river.  These  would  not  only  be  an  important  element 
in  the  prevention  of  cut-offs,  but  would  also  assist  in  gi\nng  more  uniformity  to  the 
high- water  slopes,  more  regularity  to  the  current,  and  thereby  more  stability  to  the 
banks. 

The  question  as  to  the  effect  their  construction  would  have  on  gauge  relation  was 
brought  up  by  Assistant  Engineer  A.  M.  Todd,  whose  reports  and  papers  have  brought 
out  quite  a  discussion  on  the  subject  during  the  past  year.  It  was  generally  agreed 
that  the  effect  would  be  favorable,  but  that  the  extent  of  the  effect  could  only  be 
definitely  settled  by  the  construction  of  some  of  these  dikes  and  the  study  of  future 
floods. 
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OONDITION   OF  THE  LBVBB  A!a>  BBTIMATB  FOR  CONTINUED  CONflTRUCTION. 

Much  of  the  levee  in  this  district  was  constmcted  while  defective  methods  of  con- 
struction obtained.  Aside  from  the  relocations  caused  by  caving  Itanks,  a  very  small 
portion  of  this  levee  has  been  relocated.  It  has  all  been  enlaiyed  from  time  to  time, 
and  portions  have  been  reinforced  by  banquettes,  but  there  are  still  many  milee  of 
bad  levee  to  maintain.  There  are  also  levees  so  close  to  lakes  and  bayous  that  mate- 
rial can  not  be  obtained  on  the  river  side  of  them  for  future  enlai^^ment  The  levees 
in  this  dii^trict  will  not  e<iual  the  Arkansas  levee,  so  much  of  which  was  relocated 
and  built  bv  the  United 'States  in  1893-1896,  until  many  miles  of  it  also  shall  have  been 
rebuilt.  This  should  not  be  done,  however,  until  all  of  the  levee  shall  have  been 
brought  up  to  a  grade  2  feet  above  the  highest  known  water,  and  have  a  standard 
section,  including  banquette. 

A  profile  showing  the  top  of  the  levee  and  the  high-water  slopes  is  submitted  here- 
with. 

The  following  is  an  estimate  of  the  height  of  the  levee  above  the  high  water  of 
1903: 


Above  GreenviUt. 

6.5  miles,  0.5  to  1  foot  above. 
16.2  miles,  1  to  1.5  feet  above. 
7.4  miles,  1.5  to  2  feet  above. 
45.2  miles.  2  to  2.5  feet  above. 
0.7  mile,  2.5  to  3  feet  above. 
11.2  miles  to  Commission  grade. 


Below  GreenvilU. 

61.9  miles,  0  to  1  foot  above. 

2.4  miles,  1.4  feet  above. 

26  miles,  2  feet  above. 

6.7  miles,  heavy  topping,  2  feet  above. 

8.3  miles,  light  toppmg,  2  feet  above. 


The  yardage  required  to  bring  the  levee  up  to  a  grade  2  feet  above  the  highest 
known  water,  with  standard  section,  including  the  new  loops  that  will  be  required 
this  year,  is  as  follows: 


Above  Greenville:  cu.  yards. 

Embankment 513,250 

Banquette 25,800 

Total 539,050 


Below  Greenville:  Cu.  yards. 

Embankment 2,483,540 

Banquette 333,300 

Total 2,816,W0 


The  following  is  an  estimate  of  the  yardage  and  cost  of  the  more  urgent  of  the 
above  work: 


Stotlon. 

Miles 

Cubic 
yards. 

Estimi 
Price. 

aed  cost. 

Cairo.  | 

Amount. 

Above  Green  vile: 

1550-1W3 

398 
476 

Enlaf^ment 

239.000 
174,000 

OetUt. 
20 
22 

fl7,800     Ui^ent 
S8.280    NecesBarr. 

3981-4200 

do 

Total 

1 

413,000  1 !      86,080 

Below  Greenville: 
1200-147.) 

496 
503 
629 

538 
548 
557 

Enlar^irenient 

170,000 
168,000 
450,000 
53.200 
490.400 
157,000 

20        34,000     I'lgent. 
30  •      50.41)1)     VMMifsarv. 

lGOO-2440. 

Toppinf? 

25S0-3135..   .. 

Enlargement 

22 
30 
20 
SO 

99.000            Do. 

322.V  3491 

Topping 

15,960  1         Do. 

8^S7-4200 

Enlargement 

98,080            Do. 

430U-5200 

ToDDinir 

47,100            Do. 

Total      ..  . 

1,488.600  1 

»14,540  , 

602 
561 

New  loop 

Lonffwood: 

1475-1570 

632,000 
250,000 

20 
22 

1 
126,400     Urgept. 

55,000           Do. 

Fitlers: 

5jg09-3951 

do 

Total 

882,000 

181.400 

SUMMARY. 


Above  Greenville. 

Below  Greenville. 

Do 


.[  Embankment !       413,000 

I do I    1.488,600 

I        882.000 


!New  loops. 


Total. 


$86,080 
344,540 
181,400 


2,783,600  ■  612,020 


I 
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COMMISSION   GRADE. 

The  following  is  an  estimate  of  yardase  required  to  raise  and  enlarge  the  levees  of 
this  district  to  standard  section  and  to  the  ultimate  grade  adopted  by  the  Mississippi 
River  Commission  and  known  as  the  Commission  grade,  which  is  about  6  feet  above 
the  high  water  of  1897: 

Enlargement:  Cubic  yards. 

Embankment 8,935,021 

Stumps,  spurs,  road  crossings,  etc 557, 000 

Increase  for  sinking 1, 900, 000 

11,392,021 

Banquette: 

Embankment 613,317 

Stumps,  etc 75,000 

688, 317 

Total  enlargement  and  banquette 12,080,338 

Add  for  new  loops 1, 500, 000 

Grand  total 13,580,338 

PRIVATE  LEVEE. 

A  private  levee  was  constructed  at  the  lower  end  of  the  present  levee  system  by 
the  planters  whose  property  is  protected  by  it.  It  is  a  back  levee  extending  from 
station  6100  to  5587  -f  46  of  the  United  States  levee,  and  in  connection  with  the  latter 
itfclosing  about  6,000  acres  of  land,  2,000  of  timber  and  4,000  cultivated.  The  follow- 
ing further  information  in  regard  to  this  levee  is  submitted: 

Length  of-  levee  line,  3.9  miles;  average  height  of  levee,  5.2  feet. 

Cost  of  levee: 

Embankment,  89,708  cubic  yards $12, 719. 68 

Right  of  way 2,568.10 

Engineering,  etc 2, 178. 98 

Total 17,466.66 

Specifications  in  general. — Specifications  for  levee  construction  have  been  improved 
from  time  to  time,  so  that  now  very  few  further  changes  seem  to  be  needed.  I  do 
recommend,  however,  that  the  provisions  contained  therein  shall  l)e  more  uniformly 
and  rigidly  interpreted  and  enforced. 

Layers  and  runvmys, — The  2-foe)t  layers  are  never  rigidly  insisted  upon,  either  in 
Government  or  levee  board  work.  This  defect  is  very  much  increased  by  having 
numerous  runways,  in  filling  over  which  the  material  can  neither  be  placed  m  layers 
nor  tamped.  I  would  recommend  the  additional  provision  that  runways  be  not 
allowed  except  at  the  station  endeyof  the  levee,  ana  that  these  shall  l)e  parallel  to 
the  axis  of  the  levee.  But  neither  tliis  spetafication  nor  one  in  regard  to  the  thick- 
ness of  the  layers  can  be  enforced  at  all  unless  uniformly  enforced  throughout  the 
district,  with  Uie  active  support  of  all  the  levee  authorities  therein. 

Sodding — The  acceptance  of  the  levee  in  lengths  of  1,000  feet  or  more  is  provided; 
but  with  the  further  provision  that  the  engineer  may  dictate  at  what  time  the  sod- 
ding may  be  done.  It  is  very  much  to  the  advantage  of  the  contractors  to  keep  the 
dressing  and  sodding  as  far  advanced  as  possible,  and  this  should  be  insisted  upon 
at  all  times,  except  that  sodding  should  not  l>e  done  during  a  very  dry  season  or  a 
very  cold  season  if  a  better  season  is  likely  to  prevail  Ijefore  the  other  work  in  the 
contract  is  completed. 

Conira^A  time,  labor  conditions^  etc. — On  account  of  the  almost  invariable  prevalence 
of  rain*and  other  unfavorable  conditions  in  January  and  Februarv,  which  are  often 
followed  by  high  water  in  March  or  April,  an  early  date  should  be  fixed  for  the 
completion  of  all  contracts;  and  I  would  respectfully  recommend  that,  for  construc- 
tion generally,  the  time  limit  l)e  not  later  than  January  31.  1  would  further  recom- 
mend the  stnct  enforcement  of  the  provision  in  the  contract  that  a  sufficient  force  be 
maintained  at  all  times  to  complete  the  work  on  time. 

Labor  has  been  so  scarce  during  the  past  few  years  that  this  l)ecomes  a  question  of 
the  amount  of  labor  rather  than  the  number  of  teams  that  the  contractor  can  com- 
mand. In  bidfling,  therefore,  he  should  consider  the  labor  conditions  in  general  and 
his  own  ability  in  particular  to  obtain  sufficient  labor. 

More  bank  revetment.— Attention  has  already  been  called  in  this  report  to  the 
extraordinary  amount  of  levee  building  during  the  past  year  that  was  necessitated 
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by  caving  banks.  Very  important  banks  are  now  revetted,  including  those  that 
threaten  levees  whose  reconstruction,  together  with  the  damages  to  property,  would  be 
more  expensive  than  the  necessary  revetment,  as  at  Longwood,  alrcsEidy  referred  to. 
If,  then,  the  same  results  could  be  obtained  much  more  cheaplv  bv  other  than  the 
present  methods,  it  follows  that  much  more  levee  building  could  be  saved  in  this 
wav.  Now,  changes  in  points  of  deposit  and  in  the  direction  of  the  current  have 
had  for  their  initial  causes  such  small  affairs  as  the  sinking  of  boats,  trees,  etc.;  and, 
this  being  so,  it  would  seem  that  a  well-directed  location  of  a  revetment  of  a  much 
more  temporary  character  could  be  made  to  deflect  the  current  to  other  points  as 
desired. 

BIPENDrrURES. 

The  distribution  of  the  expenditures  for  the  year  ending  May  1, 1905,  is  as  follows: 


Designation. 

Amount.      Percent. 

1 

Construction 

il81.090.G0 

89  9 

Repairs 

7,904.29 
12,480.72 

4.0 

Engineering 

6,1 

Total 

201.4'».51 

100  0 

ACCOMPANYING   PAPERS. 

The  following  statements  and  blueprint  accompany  this  report: 
Statement  of  levee  construction  by  the  United  States. 
Statement  of  levee  construction  by  the  Mississippi  levee  board. 
Statement  of  rainfall  at  Greenville,  Miss. 

Profile  showing  top  of  levee,  1905,  and  high- water  slopes  of  1897,  1898,  1903,  and 
1904. 
Respectfully  submitted. 

E.  C.  TOLLINOKR, 

United  States  Assistant  Engineer. 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 


Leiee  work  in  Lower  Yazoo  letee  district.  May  i,  1904,  to  May  i,  190S. 
[E.=  Enlargement;  B.=  Banquette;  T.-=  Topping;  N.=  New.] 


Station. 


iaiO-2070. 
21HO-2230. 
3189-3229. 
3229-8245. 

32-100 

100-200... 
200-560... 
660-600..., 
940-1000.. 
1000-1100., 
1100-1200., 
1200-1370. 
134<>-1730. 
4894^930. , 
4930-4974. 
4974-5020., 
5200-6588., 
1930 


Mile.s 
below 
Cairo. 


402 
403 
434 
434 
478 
480 
483 
483 
494 
495 
496 
497 


Contractor. 


Cubic  yards  Cubic  yardsl  Total 


liowrance  Bros . .  - 

do 

M.J.  Roach  &  Co. 

do 

do 

Walker  Stansell . . 
M.J.  Roach  &  Co. 
.do 


.do. 
.do. 
.do. 
.do. 


500  I  Walker  Stansell... 
669     Lewis  <&  JcnningN  . 

569    do 

569    do 

578    do 

402     Geo.Stephanv 


Total 1,622,256       1,040,708 


in  con-     placed  dnr- 
tract.-     I  ing  year. 


134,040 

69,651 

151,224 

140,772 

34,007 

30,418 

44, 119 

25,318 

42,360 

97,402 

94.011 

7,590 

127,872 

d 130, 000 

/ 193, 000 

(^178,888 

120,000 

1,594 


66.148 

33,773 

a  12, 646 

614.532 

34,007 

10.488 

44,119 

25,318 

42,a50 

97,402 

94,011 

7,590 

98,012 
176,744 
178,888 
103.086 
1,594 


labor 
days. 


2,716 
1,331 

508 

959 
1,632 

427 
2,444 
1,147 
2,367 
5,818 
4,009 

560 


3,840 
8,252 
7,033 
4,275 


Total 
team 
days. 


2,119 
1,020 

458 

744 
1,160 

281 
1,665 

807 
1,724 
3,954 
8,071 

887 


e4,320 

e8,142 

«6,6a'> 

2,785 


Total 

scraper 

daj-s. 


1.396 

620 

286 

484 

T20 

196 

1,0U 

506 

1.128 

2,561 

1.899 

347 


e2,072 

e4.553 

<3,984 

1,760 


a  1,059  cubic  yards. 

b  1,178  cubic  yards;  paid  for  by  Mississippi  levee  board. 

c  63,177  cubic  yards;  paid  for  by  Mississippi  levee  board.    No  work.    Contract  abandoned  June,  1904. 

d  31,988  cubic  yards  required  to  complete. 

«  Graders  and  wagons  used.    Qraders  estimated  as  equal  to  7  teams  and  wagons  equal  to  2  scrapen. 

/ 16,256  cubic  yards  required  to  complete. 

9 16,914  cubic  yards  required  to  complete. 
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Levee  warh  in  Lower  Yazoo  levee  district,  May  1,  1904,  to  May  J,  1905 — Continued. 


Station. 

Miles 
below 
Cairo. 

Yards  per 
team. 

Yards  per 
scraper. 

Price  per 
cubic 
yard. 

Average 
height. 

Average 
haul. 

Kind  of 
work. 

1840-2070 

402 
403 
434 
484 
478 
480 
483 
483 
494 
495 
496 
497 
500 
669 
669 
669 
678 
402 

81 
33 
28 
20 
80 
37 
26 
31 
26 
26 
81 
20 

47 
64 
44 
30 
47 
64 
42 
60 
38 
88 
50 
31 

OetUa. 
18.0 
17.9 
19.7 
19.7 
18.9 
16.74 
18.9 
18.9 
18.9 
18.9 
18.9 
18.9 
15.74 
16.3 
16.8 
16.3 
16.3 
18.0 

Feet. 
18.7 
18.7 
16.1 
24.1 
17.0 
15.0 
11.8 
12.2 
19.0 
17.8 
18.5 
16.2 
11.9 
15.8 
17.2 
17.0 
8.3 

Feet. 
125 
150 
200 
600 
125 
125 
125 
125 
175 
225 
150 
150 

E 

2130-2280 

E 

?lft9-^229. ...                            ... 

N 

8229-3245 

N 

32-100 

E 

100-200 

E 

200-560 

T 

550-600 

E 

940-1000 

E 

lOOO-llOO 

E 

1100-1200 

E. 

1200-1370 

T 

1»16-1730 

B 

4894-4930 

23 
22 
27 
87 

47 
39 
45 
59 

225 
225 
225 
100 

N 

4930-4974 

N 

4974-^5020 

N 

6200-6588 

E 

1980 

B 

Table  showing  levee  construction  by  the  Mississippi  Levee  Board  from  May  1,  1904,  to 
*         May  i,  1905. 

[E.  =  Enlargement;  B.  =i  Banquette;  N.  =  New;  S.=Spur;  T.=Topplng.] 


Station. 

Miles 
below 
Cairo. 

Cubic  yards 
in  contract. 

Cublcyards 
placet!  dur- 
ing year. 

Price 

per  cubic 

yard. 

Extras  paid. 

Total 
expended. 

Kind  of 
work. 

0-502 

370 
370 
400 
484 
456 

3,047.408 

2,889,226 

b 60, 621 

10,247 

4,314 

15,286 

^    14,500 

CenU. 
19.7 

a  $17, 760. 23 

8691,602.02 

N. 

0-602 

1645 

10,247 
76,394 
90,569 
14,600 
63,177 
748,000 

18.0 
19.7 
22.0 

276.88 

2,i2i.29 
«•  1,376. 22 

6,847.26 
<l  4, 651. 39 

e 994. 41 
86,529.31 

g 

8100-3245 

B 

8850-3981 

E. 

8riO-977 

493 

T.  and  E. 

1346-1730 500 

15.74 
13.4 

B 

2440-2645 1        528 

2440-2645 628 

745,868 
/ 11, 468 
236,717 
3,576 
4,031 
251,807 

/1, 574. 95 

N. 

3135-8225 1        688 

333,461 

701396 
276,000 

14.0 
22.0 
31.0 
13.4 

35,053.00 
3,938.67 
4,.S35.58 

N. 

4013^248 550 

B. 

4013-4243 1        550 

T   «.nd  TC. 

4198-4281 555 

28,680.82  1  N- 

Total    

4,246,661 

19,602.01 

765,129.97 



a  On  account  of  sinking  foundation  and  repairing  rain  wash  on  received  work. 

b  For  revetting  end  of  spur. 

c  Under  Government  contract  and  paid  for  by  Board. 

<> Topping  and  repairing  washes.    Done  by  day  work  under  Government  supervision. 

•;  Retained  percentages  on  work  previouslv  done. 

/Repairing  rain  washes  on  work  previously  received. 

RainfaUat  Gre^nviUe,  Miss,,  from  May  1,  1904t  to  May  1,  1905. 


Month. 


May 

June , 

July 

August 

September 
October  ... 
November . 
December . 


1904. 

Mean 
1880-1905. 

Inches. 

Inches. 

1.17 

8.48 

8.52 

8.91 

3.41 

4.16 

1.64 

3.39 

.02 

2.75 

.16 

1.90 

3.82 

8.67 

8.87 

4.16 

Month. 


January... 
February  . 
March  .... 
April 

Total 


1905. 


Inches.  ' 
7.31  I 
4. 40 

4.84 
7.73  ' 


I     Mean 
1 1886-1906. 

Inches. 
4.96 
4.26 
6.79 
4.09 


61.38 


46.52 
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BXPOBT  OF  MR.  A. 


Appendix  3  D. 

MILLBR  TODD,  Afi8I8TANT  ENOINBBR,  ON  OPERATIONS  IN  UPPER  TENBA^ 
LEVEE  DIOTRICT  DURING  THE  SEASON  OF  1904-^. 


ViCKSBURG,  Miss.,  May  i,  J9ay. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
rpxier  TenBas  levee  district,  covering  the  period  from  May  1,  1904,  to  ilay  1,  19U5: 

Extent  oj  district  and  yardJagt. — The  levees  embraced  in  this  district  consist  of  two 
separate  lines,  as  follows: 

Arkansas  Kiver  levee:  Extends  from  Redfork,  22  miles  above  the  month  of  the 
oUi  Arkansas,  to  station  783,  alx^nt  5  miles  above  the  mouth;  thence  an  extension 
from  station  783  to  926  is  under  construction  along  Dry  Bavou,  extending  toward  the 
Mississippi  River  levees,  which  will  make  a  total  length  tor  this  levee  line  of  17.5 
miles.  Above  Re<lfork  the  levee  is  maintained  by  local  authorities  to  the  hi^ 
ground  al)ove  overflow  at  Pine  Bluff,  a  distance  of  80  miles. 

Mississippi  River  levee:  On  account  of  the  relatively  laige  drainage  basin  of  Cypress 
Creek,  flowing  into  the  Mississippi  (426  R.),  it  is  deemed  impracticable  to  levee 
across  this  stream.  Hence  the  Mississippi  River  levee  be^:ins  at  present  at  Costello's 
gin,  on  the  bank  of  Amos  Bayou,  a  point  above  overflow  in  1882,  and  extends  down 
along  Amos  Bayou  for  5  inil^,  thence  across  to  the  south  bank  of  Cypress  Creek  and 
along  this  stream  to  near  the  bank  of  the  Mississippi  at  station  400  (426  R. );  thence 
the  levee  line  extends  alone  the  Mississippi  River  to  the  lower  limits  of  the  third 
district  in  Louisiana,  immediately  opposite  Warrenton,  Miss.  (606  R, ),  a  distanire  of 
172.7  miles.     There  are  83.5  miles  of  levee  in  Arkansas  and  89.2  miles  in  Looisiana. 

The  total  length  of  levee  line  included  in  the  district  May  1, 1905,  is  190.2  miles. 

The  gap  between  the  Arkansas  River  and  the  Mississippi  River  levee  lines  when 
the  present  contracts  are  completed  will  be  reduced  to  about  3.5  miles.  The  Arkan- 
sas River  line  should  be  extended  as  soon  as  possible  to  the  high  ground  on  the  bank 
of  Redfork  Bayou  about  station  1010.  This  would  still  leave  a  gap  of  1.5  miles 
between  the  two  levees,  which  would  afitord  ample  section  to  pass  any  floods  from 
Cypress  Creek  or  that  may  be  due  to  cre\'asse8  that  might  occur  in  the  Arkansas 
River  levees  while  the  Mississippi  is  low.  The  end  of  the  Arkansas  River  levee  as 
contracted  for  is  about  the  middle  of  the  low  swamp  between  the  high  ground  on 
Arkansas  River  and  the  high  ground  on  Redfork  Bayou,  thus  if  the  crossing  is  not 
extended  to  the  high  groimd  the  full  effect  of  the  extensions  alrmdy  provided  for 
will  not  be  obtainc-d.  It  is  estimated  that  if  the  Arkansas  River  levee' is extenued  to 
station  1010  practically  all  the  outflow  around  the  head  of  the  Mississippi  system 
would  be  cut  off  up  to  about  52  feet  on  the  Arkansas  C^ty  gauge  and  the  area  sabject 
to  overflow  between  the  two  systems  would  be  greatly  reduced. 

The  following  table  shows  new  levees  constructed  to  cover  caving  banks,  also  the 
yardage  abandoned  in  the  old  levee  line  and  the  changes  in  length: 


[Inl 
Miles 

SUtions. 

Length. 

Cubic 

Locality. 

below 

Cairo.  'Beginning. 

End  new 
levee. 

End  old    . 
levee. 

New     1 
levee.    ' 

Old 
levee. 

yards 

thrown 

out 

Atherton 

557  R.  '      2110         ; 
GW  R.  1      4452+50  ' 

1           i 

2243-1-15  \ 
4512-1-82  ■ 

1 

2219         ; 

4524-1-29 

13.315  1 

9.082  1 

Feet, 
10.900 
7,179  i 

234.300 
419.30) 

Biggs 

Total 

22.847  : 

18,079. 

653,  eoo 

K                    1 

The  net  change  of  length  amounts  to  a  lengthening  of  4,268  feet,  equal  to  0.8  of  a 
mile. 
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The  following  table  shows  the  yardage  added  to  the  levees  daring  the  period  and 
the  total  yardage  May  1,  1905: 


In  place  May  1. 1904 

Added  durlug  year— 

By  the  United  States. 

By  the  levee  boards. . 


Total 

Lost  by  levees  abandoned  . 

In  levee  May  1, 1905. . 


Arkansas 
I  River  levees. 


I  Cu^le  yards. 
1,111,285 

532,507 


1,643,792 


1,643,792 


Mississippi  levee- 


In  Arkansas.  In  Louisiana. 


Cubic  yards. 
13,594,325 

175,992 
140,336 


18.910.653 


13,910,653 


Total. 


Cubic  yards. 
16,078,516 

966,798 
620,147 


Cubic  yards. 
30,784,126 

1,675,297 
660,488 


17,565,461 
653. 6U0 


33,119,906 
658,600 


16,911,861  I 


32.466,806 


The  United  States  has  constructed  altogether  in  this  district  since  1882,  24,308,808 
cubic  yards.  Of  the  total  yaniage  in  place,  the  United  States  has  built  about  60  per 
cent  and  the  levee  boards  40  per  cent. 


CX)NSTRUCyriON. 


At  the  beginning  of  the  year  there  were  no  uncompleted  contracts  in  force. 
On  May  1,  1904,  a  project  for  the  expenditure  of  the  1904-6  allotment  had  t)een 
adopted  and  contracts  for  levee  work  let  as  follows: 


station. 

Miles 
below 
Cairo. 

Kind  of  work. 

£^L      Estimated. 

Contractor. 

500-655 

Ark.  River 

497  R 

512  R 

545  R 

606R 

Enlargement 

2          108,371 

2  46,410 

3  124,947 

2  159.093 

3  489,567 

J.  G.  Sessions. 

2580-37C0 

Topping 

Ben  Talley  A.  Co. 

3760-8960 

Enlargement 

Do. 

1539-1810 

do 

Do. 

4469-4549 

New  levee 

H.  Dalhoff. 

a  Above  1903  high  water. 

The  enlargement  and  new  levee  are  standard  section,  the  topping  designed  to  be  temporary,  with 
about  2-foot  crown  and  variable  slopes. 

The  river  remained  at  a  stage  sufficient  to  flood  nearly  all  of  the  borrow  pits  along 
the  levee  until  late  in  July,  thus  delaying  active  operations  on  the  above  contracts, 
except  stations  3760-3950,  on  which  work  was  commenced  in  June. 

In  July  the  project  covering  the  expenditure  of  the  1905-6  allotment  was  adopted. 
This  work  being  authorized  by  Ck)ngre8B  in  anticipation  of  the  funds  becoming  avail- 
able July  1,  1905,  the  work  was  let  on  a  cash  basis,  the  various  levee  boards  agree- 
ing to  obtain  the  cash  to  advance  to  the  contractors  for  work  done  and  to  charge  no 
interest  for  the  amounts  so  advanced.  The  proposals  were  received  July  28,  and 
contracts  were  let  as  follows: 


station. 

MUes 
below 
Cairo. 

Kind  of  work. 

Net 

grade 

proposed. 

Estimated 
yardage. 

Contractor. 

(«00 

Ark.  River 
....do 

Enlargement... - 

New  levee 

Topping 

Feet.a 
2 
2 
2 
2 
8 
8 

240,000 
521.883 
4,636 
818,092 
81,199 
17,968 

Cary  Bros. 

McCadden,  Morgan  <&  Co. 

788-928 

600-677 

480R 

667R 

576R 

588  R  .... . 

Tallev-Bate.«<  Construction  Co. 

2080-2185 

2860-8026 

New  levee 

Topping 

Donaven  &  Daley. 
Do. 

333.V3496 

.....So..:::::.... 

Do. 

a  Above  1908  high  water. 

The  Arkansas  River  enlargement  to  be  constructed  with  6-foot  crown,  2i  to  1  front,  and  8  to  1  back 
wopes;  the  new  levee  extension  to  have  6-foot  crown,  2  to  1  front,  and  3  to  ;  back  slopes.  The  top- 
ping stations  600-677  to  be  temporary,  with  2  to  3  foot  crown  and  variable  slopes.  The  new  levee 
stations  2080-2185  to  be  standard  section  without  banquette.  The  last  two  sections  of  topping  to  be 
constructed  with  4'foot  crown,  2  to  1  front,  and  3  to  1  back  slopes. 
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All  contracts  un<ler  both  projects  were  well  under  way  by  the  latter  part  of  August 
except  the  Arkansas  River  extension,  Htations  783-926,  and  the  BiggR  loop,  stationst 
4459-4549  (605  R. ).  The  contractors  wore  very  slow  getting  to  work  on  the  above 
two  contracts.  It  was  late  in  September  before  their  forces  were  well  organized  and 
work  started. 

The  weather  conditions  were  exceptionally  good  until  February  1.  Since  that  date 
rains  have  been  frequent  and  excessive  throughout  the  district.  (See  rainfall  table 
for  period  in  report  of  Assistant  Kngineer  E.  C.  follinger  for  Lower  Yazoo  levee  dis- 
trict. )  Lalx)r  has  been  very  scarce  along  the  entire  line,  and  especially  so  ou  the 
Arkansas  River  extension  and  the  Biggs  loop  contracts.  At  the  latter  place  it  va? 
absolutely  necessary  to  complete  the  new  levee  before  the  high-water  season  on 
account  of  the  river' having  caved  to  within  30  feet  of  the  old  levee  in  October,  mak- 
ing it  nrac^tically  certain  that  the  old  levee  would  be  caved  into.  The  contractor, 
H.  Dalnoff,  pushed  the  work  very  energetically  and  spared  no  expense  in  an  effort 
to  complete  within  contract  time  (February  1,  1905) .  At  one  time  there  were  over 
400  teams  at  work.  In  onler  to  lie  reasonably  sure  of  having  a  working  force  the 
contractor  had  to  regularly  ship  large  consignments  of  labor  from  St.  Louis. 

The  labor  problem  is  growing  more  serious  each  year.  Throughout  the  working 
season,  on  an  average,  at  least  25  per  cent  of  the  teams  available  for  work  along  the 
line  were  not  at  work  on  account  of  lack  of  teamsters.  Some  contractors  fared  much 
worse  than  others.  McCadden,  Moi^n  &  Co.,  on  the  Arkansas  River  extension, 
and  their  subcontractors  averaged  only  about  50  per  cent  of  their  available  teams  at 
work.  It  was  largelv  due  to  their  inability  to  obtain  labor  and  keep  it  that  they 
were  unabfe  to  complete  this  work.  The  above  condition  is  responsible  for  not  com- 
pleting each  of  the  contracts  carried  over. 

The  list  of  uncompleted  contracts  and  yardage  remaining  to  be  placed  is  given 
below: 


Station. 

below             Kind  of  work.          Mlv^^l^-i 
Cairo.                                              May  1,1905. 

'SSJ^v^'^          «<'■>'-«'«»- 

0^600 

1                                         ,  Cubic  yds. 

Ark.  R..!  Enlargement 188,250 

Ark.  R..    New  levee '       235,886 

Cubic  yd»,    1 

51.760     CaryBroe. 
285, 997     McCadden,  Morgan  &  Co. 
49, 116  1  Ben  Talley  &  Co. 

783-926 

1639-1810 

546  R...   Enlargement 110,604 

Total . . 

1 

386.863  1 

1 

1 

Work  is  practically  at  a  standstill  on  each  of  the  above  contracts  on  account  of  the 
river  in  March  and  April  coming  just  high  enough  to  flood  the  pits  along  each  contract. 

Methods  of  cotistruction. — There  has  l)een  no  change  in  the  methods  of  construction, 
except  the  abandonment  of  the  steam  traction  engine  as  a  means  of  hauling  the  ele- 
vating graders  by  most  of  the  contractors  heretofore  using  them.  The  elevating 
grader  drawn  by  teams  in  connection  with  dump  wagons  is  still  used  with  increasing 
success  on  work  through  open  fields  where  the  material  is  not  too  sandy.  There  is 
a  class  of  material,  a  Yieavy,  sticky  gumbo,  which  these  machines  handle  readily, 
plowing  up  great  strips,  which  break  off  into  slabs  and  are  dumped  into  the  levee  in 
this  shape.  It  has  been  noted  that  where  the  section  of  the  levee  has  been  so  con- 
structed there  has  been  an  excessive  amount  of  shrinkage,  and  the  shrinkage  is  very 
uneven. 

A  table  accompanies  this  report,  showing  cost  and  all  construction  details  of  work 
during  the  year. 

The  average  cost  of  all  work  let  by  the  United  States  in  this  district  covering  the 
period  was  20.1  cents  per  cubic  yarii,  which  is  higher  than  usual,  due  to  the  con- 
struction of  Biggs  loop,  a  difficult  piece  of  work  containing  nearly  500,000  cubic 
yards,  the  contract  price  of  which  was  24.6  cents  per  cubic  yard. 

Levee  board  construction. — The  Desha  levee  board  had  the  enlargement  of  the  levee 
in  front  of  Arkansas  City  stations  897-934  (438  R. )  under  contract  at  the  beginning 
of  the  season.  Work  was  prosecuted  on  same  by  a  small  force  during  the  period,  bat 
owing  to  the  low  flat  at  the  lower  end  of  the  contract  being  under  water,  material 
could  not  be  obtained  to  complete  two  of  the  stations,  hence  the  contract  has  not 
been  completed. 

The  Tensas  Basin  levee  board  let  two  contracts  for  enlargement  on  July  28,  as 
follows: 

Stations  1511-1625  (450  R.),  90,000  cubic  yards,  M.  J.  Roach  &  Co.,  contractors. 

Stations  1864-1910  (468  R.),  40,000  cubic  yards,  M.  J.  Roach  &  Co.,  contractors. 

Both  contracts  were  finished  before  February  1. 
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At  the  request  of  the  levee  boards,  engineering  and  inspection  was  furnished  for 
the  above  work  free  of  charge,  it  being  possible  to  do  so  without  additional  cost  to 
the  Government. 

In  Louisiana  the  State  and  the  fifth  Louisiana  levee  board  undertook  contracts 
amounting  to  approximately  750,000  cubic  yards.  All  of  their  work  with  the  excep- 
tion of  two  contracts,  both  recently  let,  has  been  completed.  A  statement  accom- 
panies this  report,  gi\dng  the  list  and  yardages  and  cost  of  all  levee  board  contracts 
m  the  district. 

RBPAIBS  AND   MAINTENANCE. 

The  flood  stage  of  1904  caused  some  damage  from  wave  wash,  especially  along 
exposed  reaches  and  on  newly  completed  work  not  yet  sotlded  over.  In  July  it  was 
decided  to  start  a  force  of  about  14  teams,  hired  by  the  day,  and  repair  the  above 
reaches.  W.  E.  Cassidy's  force  was  emploved  at  the  rate  of  $4.60  per  team  day  and 
work  was  commenced  on  the  Leland  dike  ( R.  470) .  Minor  repairs  were  undertaken 
along  various  portions  of  the  line  from  time  to  time,  utilizing  the  forces  at  work  on 
regular  contract  work  where  repairs  were  needed. 

The  following  table  shows  in  detail  ail  repairs  undertaken,  together  with  the  cost 
of  same  and  the  locality  of  the  work. 


BtaUoDs. 

MUes 
below 
Cairo. 

39(M30 

689-7W 

880 

Ark.R. 
Ark.  R. 
Ark.R. 

740 

Ark.R. 

1782 

466  R.. 

Dike  0-63.... 

2262-2365 

2495-2506 

Dike  0-63.... 

4045 

470  R.. 
486R.. 
490  R.. 
470  R.. 

516  R  . . 

164-196 

1362-1419 

4328 

522  R.. 
674  R.. 
602  R.. 

Total.. 

Materlc 

l1  placed, 

Restoring  wave  wash  on  accepted  levee  work  .1     ,  -^. 
Emergency  topping ^f     ^»  '"i 

Iciearing  barge  roads  from  levee  to  river . . . 


Nature  of  work. 


Cable 

yards 

I  handled. 


Topping  spur  levee 

Restoring  rain  and  wave  wash,  and  resoddlng. 

Building  2  permeable  brush  and  pole  dikes, 
repairing  revetment  at  end,  cutting  down 
100  feet  old  levee. 


794 
11,660 


Rebuilding  road  crossing  and  repairs  to  levee,  il 

^Restoring  rain  and  wave  wash :...  |    ^'*»^*® 

,  Rebuilding  road  crossing I  500 


I 


Cost. 


$853.88 

30.00 
235.76 

8,902.62 


420.89 

2,626.76 

169.50 


7,628.89 


Price  per 
cubic 
yard. 

Cents. 
48.5 


30.0 
29.1 


18.6 
31.9 


28,671  cubic  yards;  cost,  $7,177.60;  average  cost  per  cubic  yard,  26  cents. 

Weed  cutting. — The  fifth  Louisiana  levee  board  undertook  all  the  weed  cutting 
necessary  in  Louisiana.  Most  of  the  levees  in  Arkansas  are  well  sodded  and  pas- 
tured and  no  weed  cutting  was  necessary  until  late  in  the  season,  except  along  a  few 
reaches  inclosed  in  fields  and  on  which  stock  is  not  allowed  to  run.  Contracts  were 
let  informally,  and  the  work  done  as  needed.  The  following  statement  shows  the 
weed  cutting  undertaken,  the  contractors  therefor,  and  the  cost. 


station. 


Contractor. 


Number  t  | 

of  sta-    I  Price  per ' 

tionsin  '  station.  I 
reach,    i 


Cost. 


Arkansas  R.  666-776 . 

999-1270 

1270-1620 

1620-1860 

1860-1910 

1910-1961 , 

1981+60-2174+70 

Dike  0^+60 

2a67a-2688 

2061-2167a 

Dlke0-68a 


Total. 


Webb  Holmes... 
Hack  Anderson. 

....do 

do 

....do 

....do 

T.  N.  Llewellyn. 

do 

....do 

Mack  Anderson. 
....do 


Average  cost  per  station,  86.1  cents. 


u  Cut  second  time. 


121.0 

271.0 

350.0 

240.0 

50.0 

61.0 

213.2 

63.5 

266.0 

96.0 

58.0 


Ogntt. 


1,779.7 


40 
40  , 
20 
40  I 
20 
40  1 
40 
50 
36  I 
40 
40  I 


$48.40 
108.40 
70.00 
96.00 
10.00 
20.40 
85.28 
31.76 
93.10 
38.40 
23.20 


624.93 
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Sodding. — Very  little  resodding  was  necessary  last  season.  The  fwo  reaches  noted 
below  have  been  sodded  this  season,  and  it  is  proposed  to  resod  and  redress  a  con- 
siderable proportion  of  the  work  finished  in  January  and  February. 


station. 

Number 
of  sta- 
tions 
sodded. 

Price  per 
station. 

Cost. 

Remarks. 

In  Arkansas: 

1020-1240 

220 
60 

SI. SO 
2.76 

9286.26 
165.70 

Crown  and  river  side  slope. 
Both  sides  sodded. 

Dike  0-60 

Total 

451.96 

HIGH-WATER   MAINTENANCE. 

At  the  date  of  the  last  annual  report  the  river  was  still  above  the  danger  line  at  all 
stations  in  the  third  district.  All  high-water  work  had  been  suspended,  with  the 
exception  of  a  small  force  at  work  on  the  Leland  dike,  strengthening  and  maintain- 
ing the  revetment  at  the  end  which  showed  a  disposition  to  fail  on  account  of  scour; 
the  force  was  disbanded  on  May  31.  The  cost  of  this  party  amounted  to  $370.13, 
which  constitutes  all  the  high-water  expense  for  the  period.  It  is  a  noteworthy  fact 
that  while  at  no  time  in  1904  did  the  river  attain  an  extreme  high  sta^e,  yet  through- 
out the  district  the  river  continued  well  up  against  the  slopes  of  the  levees  from 
March  21  to  July  26,  a  period  of  over  one  hundred  days. 

The  Arkansas  River  reached  a  stage  at  Little  Rock  of  29.4  on  June  11,  which  was 
only  1.8  feet  below  the  highest  on  record  in  recent  years.  The  flood  was  of  long 
duration,  and  was  followed  by  a  second  freshet  late  in  July,  almost  equal  to  the  first. 
A  crevasse  occurred  at  Sarrassa,  in  Lincoln  County,  during  the  first  rise,  which 
flooded  all  of  the  Arkansas  Valley  and  did  some  damage  in  the  Redfork  district, 
and,  on  account  of  the  second  rise  in  July,  all  farming  operations  in  the  overflow^ed 
area  had  to  be  abandoned  for  the  year.  The  water  was  well  up  on  the  levees  below 
Redfork,  but  on  account  of  the  relatively  low  stage  in  the  Mississippi  no  great 
dama^  was  done  to  these  levees,  and  the  water  was  not  high  enough  to  cause 
uneasiness. 

The  maximum  stage  the  river  has  attained  this  spring  registered  39.8  feet  on  the 
Arkansas  City  gauge,  which  was  more  than  2  feet  below  danger  line,  3'et  this  was 
high  enough  to  come  well  up  on  all  levees  over  14  feet  high,  and  to  flood  nearly  all 
the  borrow  pits  along  the  levees  and  practically  suspend  all  work.  From  the 
present  indications  there  is  no  danger  of  an  extreme  high  water  this  year. 

SURVEYS. 

Surveys  were  made  as  follows  by  parties  specially  organized  for  the  purpoae: 
Shore  lines  located  in  June,  1904:  Mfles. 

Lucca  to  Island  78  (425-432  R.) 7 

Gaines  to  Panther  Forest  (450-453  R.) : 3 

Mathews  Bend  (507-510  R.) 3 

Atherton  Front  (557-560  R.) 3 

Sparta  to  Duckport  (588^90  R. ) 2 

Total 18 

Preliminary  location  surveys  for  new  levees: 
Atherton  (557  R.). 
Arkansas  River  extension  (405  R.). 
Above  Arkansas  City  (430  R.). 
Ordinary  level  lines  run  over  top  of  85  miles  of  levee  in  Arkansas  and  Louisiana. 
The  cost  of  all  of  the  above  work  amounted  to  $1,792.50. 

In  addition  to  the  above  the  following  surveys  were  made  by  the  regular  engineer- 
ing forces  in  the  field  without  additional  expense  to  the  United  States: 

Final  location  surveys  for  new  levees  as  follows:  Arkansas  River  extension,  Ather- 
ton loop  (557  R.),  Biggs  loop  (605  R.),  also  a  location  line  was  run  for  an  additional 
extension  of  the  Arkansas  River  levees  3^  miles  to  Cypress  Creek.  Distances  have 
been  measured  monthly  to  caving  banks  along  all  levees  close  enough  to  be  endangered 
by  the  caving. 

BANK    LINES. 

The  rate  of  caving  for  this  season  along  all  the  reaches  threatening  tlie  levee  line, 
with  the  exception  of  two  localities,  has  been  considerably  less  than  it  had  been  for 
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several  years.  Below  is  given  briefly  the  reealts  of  the  surveys  and  observations 
made  durin^c  the  year. 

Lucca  to  Island  78  (4^6-4^S  K). — The  change  along  this  entire  reach  since  May  1, 
1904.  has  been  very  slight;  caving  has  continued  slowly.  There  has  been  practically 
no  change,  however,  during  the  period  opposite  to  the  closest  points  to  the  levee, 
stations  483,  651,  and  735.  A  cave  of  about  150  feet  occurred  opposite  to  station  631, 
making  the  distance  375  feet  from  shore  to  levee  at  that  point.  A  survey  was  made, 
as  noted  above,  for  new  levees  with  permanent  location  to  cover  the  threatened 
portion  of  the  levees  south  of  station  600.  An  estimate  of  the  most  desirable  line  to 
build  is  given  elsewhere.  Unless  the  caving  shows  an  increased  activity  in  May  and 
June  it  is  not  possible  that  a  new  levee  will  have  to  be  built  this  season. 

Gaines  to  Panther  Forest  {4^0-4^3  R.). — The  caving  has  threatened  the  angles  at 
stations  1,530  and  1,730  for  the  past  two  years.  Cavmg  has  continued  slowly  in  the 
bend,  but  for  the  period  there  has  been  very  slight  change  opposite  either  of  the 
above  points. 

Mathews  Bend  (507-510  i?.).— Caving  has  continued  slowly  throughout  this  bend; 
at  the  closest  point  to  the  levee,  station  3732,  the  distance  in  June,  1904,  was  465 
feet,  and  in  March,  1905,  the  distance  measured  438  feet,  a  cave  of  27  feet  during  the 
period.  The  caving  has  been  much  more  active  above  and  below  this  point,  and  a 
recent  personal  inspection  seems  to  indicate  that  it  will  continue  with  increased 
activity  lor  the  next  two  mouths.  It  is  possible  that  a  new  levee  will  have  to  be 
provided  before  the  next  high-water  season;  however,  unless  the  caving  increases 
materially  for  the  next  two  months  it  can  be  postponed  for  another  year. 

Atherton front  (557-560  K). — This  is  one  of  the  bends  where  the  caving  has  con- 
tinued verv  active  throughout  the  entire  period.  The  survey  of  June,  1904, 
indicated  tnat  the  levee  line  would  cave  off  within  the  year;  hence,  a  new  loop  here 
was  provided  for  in  the  project  for  the  expenditure  of  the  1905-6  anticipated  allot- 
ment. The  new  levee  was  completed  in  March,  and  the  bank  caved  into  the  old 
levee  for  about  2,000  feet  during  the  same  month.  The  new  levee  will  make  this 
point  safe  for  some  time. 

Sparta  to  Duckport  (588-590  R.). — Caving  has  continued  slowly  along  this  reach, 
working  downstream;  there  are  three  angles  at  about  equal  distance  from  the  river 
bank,  stations  3680,  3715,  and  3762,  which  may  be  threatened  within  a  year.  A 
short  temporary  levee  can  cover  either  one,  if  needed;  hence,  it  is  considered  safe  to 
postpone  the  construction  of  a  new  levee  in  this  locality. 

Bxggs  to  lieids  (604-606  R.). — Caving  has  continued  very  rapidly  in  this  bend  for 
the  past  two  veana.  A  new  levee  was  provided  for  in  the  1904^  project,  which 
was  completea  last  March.  The  old  levee  was  breached  during  the  same  month. 
If  the  present  rate  of  caving  continues  the  new  levee  will  be  threatened  within  six 
years.  In  the  event  the  caving  does  continue,  it  will  be  more  economical  to  revet 
about  7,500  feet  covering  the  new  levee  just  completed,  as  a  location  Imck  of  this 
will  l)e  very  difficult  and  costlv. 

The  shore  measurements  of  February  indicated  that  the  angle  at  station  4414  +  88 
would  be  breached  within  another  season.  The  Louisiana  State  board  of  engineers 
contracted  for  a  new  levee  covering  this  point,  and  work  has  been  started  on  same. 

CONDITION  OP  LEVBB   LINB   AND   ESTIMATE  FOR  CONTINUED  CONSTRUCTION. 

The  following  table  gives  the  condition  of  the  levee  line  and  height  with  reference 
to  the  1903  high  water,  after  completion  of  all  the  1904-6  contracts: 


Arkansas  River 
levees. 

Mississippi  River  levee*— 

Condition. 

In  Arkansas. 

In  Louisiana. 

Miles. 

Per  cent. 

Miles. 

Per  cent. 

Miles. 

Per  cent. 

0  to  1  foot  above  1903  bigh  water 

a  24. 6 
11.2 

47.8 

29.4 
18.4 

57.2 

Ito  2  feet  above  1903  hlgb  water 

9.5 

061.5 
18.2 

10.7 

2  Inches  or  more  above  and  below  Com- 
mission grade 

617.5 

100.0 

68.9 

Up  to  Commission  grade 

20.4 

Total 

17.5 

100.0 

83.6 
27.0 

100.0 
82.3 

89.2 
52.4 

100.0 

Levees  with  banquette 

68.8 

022.5  miles  has  been  topped  with  emergency  topping  2  feet  above  190S  high  water,  with  2  to  3  foot 
crown  and  variable  slopes. 

MO  miles  has  section  of  6-foot  crown,  3  to  1  back  and  2i  to  1  front  slopes.  3  miles  has  section  of 
6-foot  crown.  3  to  1  back  and  2  to  1  front  slopes. 

<'11.4  deficient  in  section,  with  topping  4-ioot  crown,  3  to  1  back  and  2  to  1  front  slopes. 
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The  policy  of  topping  all  of  the  extremely  low  reaches  not  badly  exposed  to  wave 
wash  and  enlarging  the  exposed  levee  with  standard  section  has  been  carried  oat  as 
the  above  table  shows.  It  is  recommended  that  this  policy  be  still  adhered  to,  and 
the  following  list  of  work  necessary  to  bring  up  the  balance  of  the  line  remaining 
below  the  grade  of  2  feet  above  the  1903  water  is  estimated  on  this  basis. 


Station. 


750-890... 
985-1020.. 
1625-1720. 
1720-1856. 
1910-1940. 
2562-3670. 
75&-900... 
1060-1100. 


Total. 


Miles 
below 
Cairo. 


483  R. 
438  R. 

450  R. 

451  R. 
468  R. 
487  R. 
530  R. 
585  R. 


Nature  of  work. 


Topping 

Enlargement . 

do 

•ing 

io 

Enlargement . 

do 

do 


T^ppii 


Estimated 
contents. 


iCubicifardti 
i  10,000 

'  80.000 

I  75,000 

15,000 
3,000 
555,000 
120.000 
30,000 


888.000 


The  above  yardage  at  an  estimated  cost  of  20  cents  will  amount  to  $177,600. 

All  of  the  above  work  should  be  undertaken  as  soon  as  po$«ible. 

When  finished,  the  entire  line  would  be  to  sufficient  grade  and  section  to  with- 
stand high  water  of  from  1  to  2  feet  above  the  highest  floods  with  comparative 
safety. 

It  18  hoped  that  the  following  amounts  may  be  raised  to  devote  to  the  above  work 
by  the  following  levee  boards: 

Tensas  Basin  levee  board $50, 000 

Chicot  levee  board 10, 000 

Total 60,000 

This  would  leave  a  balance  of  about  $120,000  to  be  provided  for  from  the  allotment 
now  available. 

Efiimaie  to  Commimon  grade. — ^This  is  based  on  a  grade  fixed  by  the  Mississippi 
River  Commission  in  1898,  which  throughout  this  district  averages  6  feet  above  the 
1897  high  water.  The  1903  water  failed  to  parallel  the  1897  water  in  many 
instances  throughout  the  district,  especially  from  Greenville  south  to  below  I^ke 
Providence. 

Along  this  reach,  if  present  conditions  remain,  the  Commission  grade  will  have  to 
be  raised  very  materially.  The  following  estimate  is  the  same  as  has  been  carried 
from  year  to  year,  with  the  correction  made  allowing  for  all  material  that  has  been 
placed  during  the  year  and  work  now  under  contract: 


station. 


0-926,  Arkansas  River  levee 

926-1010,  Arkansas  River  levee  . 

0-269,  Amos  Bayou  levee 

0-4210,  levees  in  Arkansas 

0-4619,  levees  in  Louisiana 


Total. 


Enlarge- 
ment. 


Cub.  yards. 
1,100,000 


175,000 
3,850,000 
8,900,000 


9,025,000 


Banquette. 


New  levees 

and  ex  ten- 1 

sions. 


Total. 


Cub.  yard*. 

516,000 

84,000 


1,760,000 
2,107,000 


4,457,000 


Cub.  yards. 


600,000 


2.060,000 
400,000 


3,050,000 


Cub.  yard*. 

1,616,000 

684.  «)0 

175,000 

7.660,l«0 

6.407,000 


16.582,000 


The  above  total  vardage  at  an  estimated  cost  of  20  cents  per  cubic  vard  will  amount 
to  $3,306,400. 
Material  in  place,  32,466,306=66.2  per  c^nt;  to  be  placed,  16,632,000=33.8  per  cent. 
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New  loops, — Prospects  are  very  good  that  there  will  not  hare  to  be  any  new  levees 
built  to  cover  caving  banks  during  the  coming  season.  The  following  table  shows 
the  more  threatened  localities  and,  approximately,  the  date  a  new  levee  will  be  nec- 
essary, if  the  present  rate  of  caving  continnes,  and  the  estimated  cost  of  same: 


Station. 


60(>-«90.. 
1490-1560 
1700-1760 
3671-3750 
3650-3780 


Miles 
below 
Cairo. 

Estimated 

Estlmateti 

contents. 

cost. 

Cu.  yards. 

428  R. 

300,000 

$60,000 

430  R. 

850,000 

136,000 

460  R. 

250.000 

40.000 

462  R. 

300,000 

66,000 

508  R. 

360,000 

63,000 

589  R. 

400,000 

54,000 

When 
probably 
necessary. 


1907-8 
1906-7 
1907-8 
1906-7 
190&-7 
1906-7 


Bstlxnate  based  on  grade  2  feet  above  1903  high  water,  standard  section  without  banquette. 

Spur  levees. — A  spur  6,350  feet  long  was  constructed  on  Leland  Neck  (470  R)  in 
1903-4,  designed  to  prevent  a  cut-off  from  surface  scour,  which  was  narrowly  averted 
during  the  1903  high  water.  The  spur  was  constructed  with  6-foot  crown  and  2i  to  1 
slopes.  The  material  is  very  silty  and  sandy,  and,  along  its  entire  length,  enpecially 
on  the  upper  side,  it  is  exposed  to  severe  wave-wash  during  flood  stagen.  With  an 
extreme  high  water  a  severe  windstorm  would  greatly  damage  the  steep  slopes  and 
might  cause  the  spur  to  breach;  hence  it  is  urgently  recommended  that  the  spur  be 
built  to  permanent  grade  and  section  of  at  least  3  to  1  slope  on  the  upper  side,  at  the 
earliest  possible  moment.  This  would  require  the  placing  of  about  86,000  cubic  yards 
of  enlargement,  estimated  to  cost  16  cents,  amounting  to  $13,600. 

The  policy  as  to  whether  this  spur  is  to  be  extended  farther  out  on  the  point  should 
be  decided  on,  and  all  the  work  of  protecting  the  end  from  erosion  and  scour,  and  of 
preventing  wave-wash,  should  be  made  of  a  permanent  nature.  It  is  recommended 
that  the  spur  be  extended  5,000  feet,  estimated  to  require  170,000  cubic  yards,  at  15 
cents,  amounting  to  $25,500. 

Considerable  study  and  investigation  has  been  made  during  the  period  bearing  on 
the  effect  of  extreme  high  waters  flowing  across  points  unobstructed  and  otherwise, 
and  the  advisability  of  constructing  spur  levees  extending  from  the  main  line  of 
levee  out  on  such  points  in  order  to  force  practically  all  the  water  to  flow  around  the 
channel  of  the  river.  Several  special  reports  have  been  made  and  submitted  to  your 
office  on  the  subject.  While  no  defi^nite  conclusion  in  regard  to  the  construction  of 
any  of  the  spurs  has  been  arrived  at,  it  is  practically  unanimously  agreed  that  the 
abandonment  of  the  points  and  the  great  rush  of  water  across  them  is  generally  detri- 
mental to  levee  grades  and  to  the  river  channel. 

Arkansas  River  extension  levee. — As  noted  at  the  beginning  of  this  report,  it  is  rec- 
ommended that  this  extension  be  made  from  station  926  to  station  1010  as  soon  as 
possible.  This  work  is  estimated  to  contain  350,000  cubic  yards,  which,  at  20  cents, 
amounts  to  $70,000. 

Minor  repairs f  weed  cuJUing^  sodding^  etc. — The  heavy  rains  in  March  and  April 
caused  all  the  newly  completed  work  of  a  sandy  material  to  wash  badly.  A  great 
amount  of  the  sod  put  in  during  the  winter  months  was  killed  by  the  severe  cold 
weather  in  February.     This  will  all  have  to  be  renewed. 

Weeds  should  be  cut  the  first  time  in  June,  overreaches  not  well  sodded  and  not 
pastured,  and  nearly  the  entire  Une  of  the  levee  should  be  cut  over  in  August  and 
September.    This  entire  work  is  estimated  to  cost  $10,000. 

Surveys. — The  usual  shore  line  surveys  should  be  made,  including  the  channel  sur- 
veys, as  recommended  in  last  year's  report.  (See  Report  Mississippi  River  Commis- 
sion, 1904,  p.  221.)  Owing  to  the  numerous  changes  that  have  been  made  in  the 
levee  line  since  the  last  general  survey  (1901) ,  it  is  recommended  that  a  new  general 
survey  be  made  during  the  months  of  October  and  November  this  year.  This  sur- 
vey to  include  the  renewing  of  all  local  high-water  gauges,  the  new  gauges  to  be  set 
and  marked — referred  to  the  Memphis  datum.  The  iron  bench  marks  should  be 
renewed  where  they  have  been  destroyed,  but  the  enumeration  should  not  be 
changed  for  the  present.  The  survey  should  include  an  accurate  transit  line  over 
the  entire  district,  and  all  property  and  land  lines  should  be  connected  to  as  well  as 
the  permanent  Mississippi  River  Commission  and  Coast  Survey  points.  Such  a 
survey  is  estimated  to  cost  about  $15  per  mile,  or  about  $3,000  for  this  levee  district 
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GKNERAL  REMABKB   AND  RB0OMMKNDATION8. 

During  the  period  a  special  effort  has  been  made  to  impress  on  the  local  levee  author- 
ities the  necessity  for  preserving  the  levees  free  from  all  depredations,  abuses,  and  uses 
for  other  purposes  than  that  for  which  they  are  intended.  Their  attention  has  been 
directed  to  the  Federal  statutes  l)earing  on  the  subject,  and  all  uses  and  abuses  con- 
trary thereto  have  been  ordered  discontinued.  All  of  the  local  authorities  have 
agreed  to  enforce  the  State  laws,  which,  if  enforced,  would  gain  the  desired  end.  In 
some  localities  they  are  succeeding  very  well,  but  in  others  it  looks  as  if  FederaJ 
laws  will  have  to  be  invoked. 

In  Arkansas  very  little  of  the  right  of  way  on  which  the  levees  have  been  built 
has  been  secured  in  a  legal  manner,  the  leveea  have  been  built  on  their  location 
simply  by  the  consent  of  the  property  owners,  hence  in  some  instances  the  right  uj 
implied  by  some  to  fence  in  the  levees  through  their  property.  If  the  survey  recom- 
mended above  is  made  a  description  of  all  tne  levee  rights  of  way  should  he  drawn 
up  and  the  levee  boards  directed  to  procure  same  legally. 

A  more  systematic  organization  lor  the  constant  maintenance  of  the  levee  line 
should  be  adopted  either  by  the  local  levee  boards  or  by  the  United  States.  There 
is  so  much  mmor  work  that  should  be  done  almost  continuously  along  the  levees 
each  year,  and  the  work  should  }ye  done  simultaneously  along  the  whole  line  in 
season.  Permanent  forces  should  l)e  organized  somewhat  similar  to  the  familiar 
railroad  section  gangs,  except  that  the  sections  on  the  levee  could  be  made  much 
longer  than  the  average  length  of  the  railroad  section.  Such  gangs  could  be  made 
the' nucleus  of  a  high- water  organization  in  the  spring,  and  immediately  after  the 
recession  of  the  water  could  perform  all  the  minor  repairs  incident  to  a  high  water, 
such  as  removing  drift  wood,  resodding  where  necessary,  and  collecting  and  storing 
all  tools  and  material.  After  this  work  is  done  it  mouM  be  time  to  cut  the  wee<l9 
the  first  time  and  keep  the  levee  along  their  section  in  a  state  of  maximum  efficiency. 
They  could  also  patrol  the  levee  at  all  iimei*^  seeing  that  all  laws  pertaining  to  the 
preservation  thereto  are  enforced,  and  could  generally  asj^ist  in  anv  other  work,  such 
as  engineering,  levee  inspe<'tion,  etc.  Such  an  organization.  base<l  on  sections  of  3u 
miles,  is  estimated  to  cost  $100  per  mile  per  annum  fixed  cost.  When  there  is  very 
much  repair  work  to  be  done,  tne  foreman  could  hire  additional  teams  and  men  and 
the  cost  then  would  be  in  proportion  to  the  amount  of  work  done.  The  fixed  cost 
would  be  more  than  saved,  the  gangs  serving  as  a  high-water  organization  during 
years  of  moderate  high  water.  For  each  section  there  should  be  built  permanent 
quarters,  w^arehouse,  etc.,  for  use,  especially  during  high-water  years. 

The  completion  of  the  Memphis,  Helena  and  Louisiana  Railroad  along  the  west 
bank  of  the  river  will  Ixj  of  great  benefit  to  the  levees,  affording  better  facilities  for 
the  proper  inspection,  and  especially  during  high  water  the  facilities  for  obtaining 
labor  and  material  and  the  distribution  of  same  will  be  greatly  simplified.  This  road 
is  now  in  operation  from  its  crossing  of  the  Arkansas  River  levees  to  the  lower  end  of 
the  district. 

The  expenditure  of  Government  funds  in  this  district  during  the  period  Mav  1, 
1904,  to  April  30,  1905,  aggregates  as  follows: 


Dcdgnation. 

Expenditures. 

Per  cent. 

Construction 

a  1314,001. 64 
9,134.21 
19,820.72 

91.6 

Repairs  and  mainteuaiice 

2.7 

Enff^neeHng,  mirv^'yK,  etc ...                        

h.l 

Tot«l . .  . . 

942,956.57 

100.0 

a  Includes  amount  of  estimates  on  the  contracts  under  the  1905-6  anticipated  allotment,  money  for 
Which  will  be  available  July  1,  1905. 

Engineering  was  furnished  for  levee  board  work  amounting  to  $33,273.50,  which, 
if  credited  to  the  above  statement,  the  cost  of  engineering  would  be  5.1  per  cent. 

The  following  blueprint  and  statements  accompany  this  report:  Profile  showing 
top  of  levee  and  1897  and  1903  high- water  slopes;  statement  of  levee  constructed  by 
the  United  States;  statement  of  levee  constructed  by  levee  boards. 
Respectfully  submitted. 

A.  Miller  Todd, 
Asgistani  Engineer. 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 
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Levee  work  in  Upper  Teruas  levee  dittrictf  May  i,  2904,  to  May  7,  190S, 
[E.  =  Enlaii^ement;  N.  =  New  work;  T.  =  Topping.] 


Station. 


Miles 
below 
Cairo. 


Contracton. 


Cnhio      Cubic  yards 
I      year. 


contract. 


Total 
laborers. 


Total        Total 
teamB.     scrapers. 


0^500... 
ftOO-€,%. 
7S3-«J3. 

60Q-677. 


2580-3760. 
3760-3950. 
1539-1810. 
20H0-2185. 
28tK)-3026. 
3;«5-3495. 
4ia»-M89. 
4 1S9-4519. 
4519-4549. 


A.R. 
A.R. 
A.R. 
A.R. 
A.R. 
490 

497 
612 
645 
657 
676 
683 
604 
605 
606 


Total . 


Cary  Bros 

J  no.  G.  Sessions 

McCadden,  Morgan  StCo 

do 

do 

Talley-Bates  Construc- 
tion Co. 

Ben  Talley  &  Co 

do 

do 

Donaven  &  Daley 

do 

do 

H.  Dalhoff 

do 

do 


240.000 
108,371 
178,883 
168,000 
175,000 
4,635 

46,410 
124,947 
159,093 
318,092 
31,199 
17.963 
146,713 
167,347 
175,507 


188,250 
108,371 
113,789 
87,961 
34,146 
4,635 

46,410 
124,947 
109,  »77 
318,092 
31,199 
17,963 
146,713 
167,347 
175,507 


9.009 
4,989 
7,837 
6,514 
2,381 
675 


6,174  . 
2,932 
4,390  I 
8,697  I 
1,611 
486  I 


8,068 

2,186 

6,328 

4,709 

6.898 

4.660 

13,617 

a  10, 730 

2,100 

1,608 

1,282 

977 

8,074 

5, 798 

10,566 

7,871 

13,291 

9,417 

4,272 
1,961 
2,789 
2,281 
984 


1,368 
3,074 
2,796 
a6,506 
1,044 
599 
3,644 
4,716 
5,826 


2,062,160  I    1,675,297 


Station. 


0-500 

500-655... 
78.3-833... 
833-8«3... 
S83-926. . 
60«>-e77... 
2580-3760. 
8760-3950. 
l.=>39-1810. 
2080-2185. 
'28f.O-;J02(>. 
33;V>-*I95. 
44:i9-448<». 
•I4,s9-40l9. 
4519-1549. 


Miles 

Yards 

Yards 

below 

per 

per 

Cairo. 

team. 

scraper. 

A.R. 

80 

44 

A.R. 

37 

56 

A.R. 

26 

42 

A.R. 

24 

89 

A.R. 

28 

87 

430 

10 

14 

497 

22 

84 

612 

25 

41 

545 

24 

39 

657 

30 

49 

576 

19 

80 

588 

18 

30 

604 

25 

41 

605 

21 

86 

606 

19 

80 

r^Mc  Average  '  Average  !  Kind  of 
yaid     1  ^®*«^*-  I    ^"^-    I    ^*^'^- 


OenU. 
16.0 
17.74 

i^ 

m 

38.0 

20.0 

20.0 

18^ 

15.9 

15.9 

15.9 

24.6 

24.6 

24.6 


Feet 
11.9 
10.5 
17.2 
16.6 
17.5 
18.7 
15.6 
13.6 
18.7 
12.7 
18.2 
17.0 
18.2 
19.6 
20.2  I 


Feet. 
275 
250 
800 
800 
300 
600 
175 
200 
200 
275 
200 
250 
210 


I 


E. 
E. 

N. 

N. 

N. 

T. 

T. 

B. 

E. 

N. 

T. 

T. 

N. 
215  i  N. 
215  !  N. 


a  Graders  and  wagons  used;  graders  estimated  as  7  teams  and  wagons  a.M  2  scrapers. 

Table  shovxing  levee  conntruction  by  the  levee  boards  in  Arkanma  and  Louisiana  fi'om  May 

i,  1904,  to  May  i,  190S. 

[N.=New  work;  E.^Enlargement;  B.  =  Banquette;  T.=Topping;  S.-^Spur;  W.= Wave-wash; 

R.= Repairs. 

DESHA  LEVEE  BOARD. 


Stations. 

Miles 
below 
Cairo. 

Cubic  yards 

in 

contract. 

Cubic  vards 
placed  dur- 
ing year. 

7£  »a- 

Kind  of 
work. 

897-934+ 438 

30,800 

10,834 

CenU, 
80.0 

S3. 100. 20 

E. 

TENSAS  BASIN  LEVEE  BOARD. 


IM 1-1625+  . 
1854-1910... 


88,273 
41,729 


20.0 
30.0 


$17,654.60 
12,518.70 
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Table  ihowing  levee  coruiruciian  by  the  levee  boardi  in  Arkaneeu  and  Louisianafrom  Matj 
/,  J904,  to  May  /,  J 905— Con^nned. 


FIFTH  LOUISIANA  LEVEE  BOARD. 


Btatioos. 


Miles 
below 
Cairo. 


Cubic  yardB|Cubic  ni6B 

in  placed  dur 

contract  .  ingyear. 


-I- 


Price  per 
cubic 
yard. 


Total  ex- 
pended. 


Kind  of 
work. 


266-756+... 

266 

966-1060.... 
1127-1166... 
1169-1190... 
1190-1264  . . . 
1264-1296+  . 
180»-13fi5-t-  . 
1433-1469... 
1458- +44... 
2368-2497... 
2497-2710... 
8014-3(Mti... 
43A4-4430... 
4646-4.>60... 


625 
688 
636 
637 
638 
589 
640 
542 
642 
561 
664 
678 
600 
606 


609,649 

6,969 

81,526 

5,500 

21,280 

41,861 

19.018 

24,267 

20,876 

6,106 

107,500 

40,510 

97,887 

174,000 

648 


272,241 

6,969 

81,526 

5,620 

21,230 

11, 4n 

19,018 

8,457 

20,376 

6,105 

7,000 

28,510 

17,087 

16,000 

648 


CaU». 
16.0 
16.0 
13.875 
14.5 
14.5 
19.9 
17.97 
18.9 
17.97 
17.97 
17.45 
26.0 
19.9 
21.0 
26.0 


848,668.66 

964.44 

11,311.50 

800.40 

3.078.35 

2,282.73 

3,417.53 

1,175.52 

3,661.57 

1.097.07 

1.221.50 

7.127.50 

3,510.31 

3,150.00 

162.00 


E. 

S. 

E. 

W. 

E. 

E, 

£. 

B. 

E. 

8. 

E. 

T.andE 

N. 

N. 

R. 


SUMMARY. 


In  Arkansas 

160,802 
1,254,945 

140,336 
520,147 

833.273.50 
86,509.07 

In  Louisiana 

Grand  total 

1,416,247 

660,483 

119,782.57 

Appendix  4. 


Rbport  op  Capt.  J.  F.  MgIndob,  Corps  op  Enoimebbs,  on  Operations  in  the 

Fourth  District. 

United  States  Enoineeb  Office, 

New  Orleans^  La.,  June  i,  J  90S. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the 
fourth  district,  Mississippi  River  inprovement,  for  the  period  rrom  June  1,  1904,  to 
June  1,  lOa"). 

The  fourth  district  extends  from  Warren  ton,  7t  miles  below  Vicksburg,  Miss.,  to 
the  Head  of  Pajsses,  about  13  miles  from  the  Gulf  of  Mexico,  a  distance  of  452.8  mile^ 
by  river. 

The  works  include  bank  protection  in  Bondurant  Chute;  bank  protection  in 
Kemi)e  Bend;  the  improvement  of  the  harbors  at  Natchez,  Miss.,  and  Vidalia,  1^.: 
improvements  at  the  junction  of  the  Mississippi,  Red,  and  Atohafalaya  rivers; 
improvement  of  the  harbor  at  New  Orleans,  La.,  and  the  construction,  repair,  aud 
maintenani'e  of  the  levee  system  of  the  district. 

This  work  was  temporarily  in  charge  of  Lieut.  Col.  H.  M.  Adams,  Corps  of  Enp- 
neers,  until  July  7,  1904|  and  since  that  date  in  chaige  of  Capt  J.  F.  Mclndoe,  Corps 
of  Engineers. 

BONDURANT  CHUTB  RBYBTMBNT. 

For  history  of  this  work,  project,  and  details  of  its  execution,  see  current  summary, 
also  Annual  Reports  of  the  Chief  of  Engineers  since  1901. 

At  the  beginning  of  the  fiscal  year  2,295  linear  feet  of  revetment,  measured  parallel 
to  the  general  shore  line,  was  in  place. 

The  work  was  in  good  condition,  with  the  exception  of  part  of  the  concrete-in-sitfl 
upper  bank  pavement  placed  in  1900-1901,  which  was  damaged  by  seepage  from  Lal^^ 
Bruen.  This  excessive  seepage  converts  the  bank  into  a  semi  liquid  mass  without 
sufficient  support  for  the  pavement,  which  breaks  up  and  sinks. 

The  high  water  of  1904  scoured  awav  the  bank  above  the  mattress  sunk  in  Marcb, 
1904,  on  the  salient  between  the  protection  work  of  1900-1901  and  1902-3,  and  one 
of  the  board  mattresses  just  above  this  salient  was  wrecked  by  the  sabsidenoe  of  the 
bank. 
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The  project  approved  Jane  17,  1904,  for  the  application  of  |3,000  allotted  from  the 
sundry  civil  act  of  April  28,  1904,  provided  for  extension  of  the  revetment  about  100 
feet  upstream  to  protect  a  salient  that  had  formed  by  the  gradual  wearing  away  of 
the  unprotected  bank,  and  for  repairing  the  high- water  scour  of  the  upper  bank 
above  the  ^rade  line  of  the  revetment. 

Two  sections  of  willow  mattresses  were  sunk,  containing  34,500  square  feet,  at  a 
cost  of  $0,058  per  square  foot  in  place.  The  mattresses  were  built  on  a  bar  in  the 
vicinitv  between  December  12  and  15,  1904;  and  as  the  chute  is  not  accessible  to  tugs 
until  the  Mississippi  River  reaches  a  stage  of  26  feet  on  the  Vicksburg  gauge,  sinking 
of  the  mattresses  had  to  be  deferred.  On  March  7-8,  1905,  the  necessary  plant  for 
sinking  trould  be  moved  into  the  chute,  and  sinking  of  mattresses  was  completed 
March  14,  1905.  One  willow  mattress,  130  by  150  feet,  was  sunk  at  the  upper  end  of 
the  revetment,  and  the  other,  100  by  150  feet,  was  sunk  over  the  wrecked  board 
mattress. 

The  high  water  scour  of  1904  at  the  salient  above  the  mattress  sunk  last  season  was 
protected  by  concrete  blocks  for  a  distance  of  50  by  28  feet.  All  the  work  projected 
for  this  season  was  successfully  completed. 

The  revetment  was  extended  145  feet,  making  the  total  length  2,440  feet  measured 
parallel  to  the  general  shore  line.  The  survey  of  the  bank  line  was  repeated,  and 
the  three  cross  sections  laid  off  at  the  head  of  the  chute  last  season  were  resounded. 
The  survey  shows  that  no  general  filling  up  at  the  head  of  the  chute  has  taken  place 
since  last  year  and  the  shore  line  below  the  revetment  is  slowly  receding. 

The  details  of  this  work  and  its  cost  are  set  forth  in  the  appended  reports  of  my 
assistants,  Mr.  H.  S.  Douglas  and  Mr.  E.  B.  Geddes.  Map  is  herewith  (PI.  I),  show- 
ing the  work  done  and  the  changes  in  bank  line. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $3,000,  distributed 
as  follows: 

Oflfice  expenses,  main  oflSce $290. 00 

Other  administrative  expenses 256. 89 

Construction  (hired  labor): 

Materials $701.57   " 

Wages 1,163.16 

Subsistence 496.38 

2,361.11 

Care  of  plant 92.00 

Total 3,000.00 

Money  statement. 

ALLOTMENT  FOB  BONDURANT  CHUTB. 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 $3, 000. 00 

Amount  allotted  from  sundry  civil  act  of  March  3,  1905 2, 000. 00 

5,000.00 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 000. 00 

July  1,  1905,  balance  unexpended 2,000.00 


Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement '  $3,000.00 

For  maintenance  of  improvement 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry   civil  act  of 
June  4,  1897^  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


5,000.00 
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AVffTKACT   OP   APPROPRtATIONH. 

By  act  of  Congress  of — 

March  3,  18W  (nundrv  civil  act),  allotted $20,000 

June  13,  1902  (river  and  harbor  act),  allotted 10,  (Kwj 

March  3,  19a3  (sundry  civil  act),  allotted 5,  Ot^J 

April  28,  1904  (sundry  civil  act),  allotted 3,0(ii> 

Btorch3,  1905  (sundry  civil  act),  allotted 2,0iii» 

Total 4O,0iV. 

KJEMPB   BEND   REVETMENT. 

For  history  of  this  work,  project,  and  details  of  its  execution,  nee  current  summary, 
and  Annual  Ke|H)rt8  of  the  Chief  of  Kn^neers  since  1900. 

At  the  beginning  of  the  fiscal  year  there  were  three  detached  sections  of  reyetment 
in  plai^;  Upper  Kempe  revetment,  883  feet  lon^;  Middle  Kempe  revetment  (placed 
last  year  to  protect  the  upper  end  of  the  Starlmg  Loop  levee),  1,395  feet  long;  ami 
Lower  Kem|)e  revetment,  5,315  feet  long,  making  a  total  length  of  7,593  feet  of  revet- 
ted bank,  measured  jMirallel  to  the  general  shore  line. 

The  project  approved  June  17,  1904,  for  the  application  of  $80,000,  allotted  from 
the  sundry  civil  act  of  April  28,  1904,  providtni: 

*'  (a)  For  placing  a  mattress  revetment  similar  to  that  of  the  past  year  in  the  inter- 
vals between  the  three  isolated  pieces,  so  as  to  make  the  revetment  c'ontinuous; 

*'  ( ^)  For  the  extension  of  the  revetment  placed  last  year,  opposite  the  upper  wing 
of  the  Starling  Loop  levee,  up  to  a  20-foot  stage;  and, 

**  ( <*)  For  rei>airing  the  existing  revetment." 

Mattrci«  contstruction  was  begun  at  Racehorse  Island,  8  miles  below  Vicksburg, 
on  August  12,  1904,  and  continued  until  Noveml)er  11,  when  the  supply  of  suitable 
willows  became  exhausted.  Construction  of  mattresses  was  then  b^:un  at  Bruins- 
burg  bar,  45  miles  below  Racehorse  Island  and  16  miles  from  Kempe.  The  supply 
of  labor  was  short  at  all  stages  of  the  work.  The  construction  of  the  1,333,950  squarv 
feet  of  mattresses  require<i  for  the  season^s  work  at  Kempe,  Bondurant  Chute,  and 
Giles  Bend  was  not  completed  until  December  20,  1904. 

For  want  of  experienced  white  laborers,  sinking  of  mattresses  in  Kempe  Bend  had 
to  be  deferred.  Sinking,  however,  was  begun  on  November  6,  and  was  successfully 
a)mplettHi  on  December  29,  1904. 

For  the  season's  work  there  was  required  in  Kemi>e  Bend  a  total  of  836,650  stjuare 
feet  of  mattresses,  Including  102,000  square  feet  used  in  making  the  junction  betwi^M) 
the  Hubaciueous  work  and  upper  bank  paving.  The  cost  per  square  foot  in  plavf 
was  $0.0624,  made  up  as  follows:  Construction,  $0.0299;  towing,  $0.0017;  ^inkine. 
$0.0308. 

The  mattresses  for  this  work  were  250  feet  wide,  and  on  account  of  the  swift  cur- 
rent in  Kempe  Bend  were  made  in  sections  100  by  120  feet  and  50  by  120  feet,  and 
placed  by  the  three  tugs  in  position  for  sinking. 

During  previous  years  the  upper  bank  had  been  graded  and  paved  from  section  2:^ 
to  about  section  21  (PI.  II).     Tne  grading  was  extended  during  the  year  to  sectiun  0 
by  hydraulic  grader  No,  5,  which  began  operations  January  3  and  continued  until 
stopped  by  high  water,  March  6, 1905.    The  material  was  stiff  buckshot  clay»  unusu-   i 
ally  full  of  stumps,  which  made  progress  slow  and  increased  the  cost.     A  total  of 
2,700  linear  feet  of  ban k  was  graded,  at  an  average  cost  of  $1 .  43  per  foot.    The  graded 
bank  was  pave<i  with  rock,  underlaid  with  a  2-inch  layer  of  coarse  gravel,  from  sw-   I 
tion  21  to  between  sections  I  and  H,  32,600  square  feet,  at  an  average  cost  of  $0.1072   j 
per  square  foot.    Interruptions  by  the  fluctuations  of  the  river  increased  the  cost  to   ' 
some  extent.  j 

Other  operations  at  this  locality  consisted  in  repairs  to  about  2,000  linear  feet  of 
upper  bank  pavement  at  the  lower  end  of  the  revetment,  in  digging  ditches  for 
drainage  of  borrow  pits,  and  in  clearing  and  felling  timber,  above  and  below  the 
revetment,  that  might  cave  into  the  river  and  form  ob.structions  to  future  work. 

At  the  end  of  the  working  season  the  subaqueous  revetment  was  continuous  for  a 
length  of  10,311  feet,  measured  parallel  to  the  general  shore  line.  Of  the  up[)er 
bank  there  remains  about  6,300  linear  feet  to  be  graded  and  paved  to  complete  the 
work. 

The  annual  hydrographic  survey  of  the  bend  developed  no  unfavorable  change?, 
except  a  recession  of  the  50-foot  contour  toward  the  bank  lietween  sections  1  and  11. 

Details  of  the  work  and  its  cost  are  set  forth  in  the  appended  reports  of  my  assist- 
ants, Mr.  H.  S.  Douglas  and  Mr.  E.  B.  Geddes,  and  map  is  herewith  (PL  II)  show- 
ing location  of  work. 
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The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $81,657.91,  dis- 
tributed as  follows: 

Office  expenses,  main  office $3, 205. 67 

Other  administrative  expenses 3, 429. 09 

Construction  (hired  labor): 

Materials $28,  772.  75 

Waj^es 29,016.40 

Subsistence 10, 200. 51 

67,989.66 

Surveys 983.24 

Repairs  to  plant 1,038.73 

Care  of  plant 4, 050. 54 

New  plant 930.50 

Miscellaneous 30. 48 


Total 81,657.91 

Money  statefment, 

ALLOTMENT  FOR  KBMPE  BEND  REVETMENT. 

July  1,  1904,  balance  unexpnded $3,005.20 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 80, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 90, 000. 00 

173, 005. 20 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $81, 052. 11 

For  maintenance  of  improvement 605. 80 

^    81,657.91 


July  1,  1905,  balance  unexpended 91,347.29 

July  1,  1905,  outstanding  liabilities 2,172.83 

July  1,  1905,  balance  available 89, 174.46 

July  1,  1905,  amount  covered  by  uncompleted  contracts 459. 00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

90,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABOTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress  of— 

March  3, 1899  (sundry  civil  act),  allotted $180,000 

June  6,  1900  (sundry  civil  act),  allotted 150,000 

June  13,  1902  (river  and  harbor  act),  allotted 60,000 

March  3,  1903  (sundry  civil  act),  allotted 64,000 

March  3,  1903  (sundry  civil  act)  allotted  by  transfer SO,  000 

April  28,  1904  (sundry  civil  act),  allotted 80,000 

March  3,  1905  (river  and  harbor  act),  allotted 90,000 

Total 654,000 

HARBORS  OF  NATCHEZ  AND   VXD  ALIA. 

For  history  of  this  work,  project,  and  details  of  its  execution,  see  current  summary, 
and  previous  Annual  Reports  of  the  Chief  of  Engineers. 

At  the  beginning  of  the  year  there  was  in  place  about  14,674  linear  feet  (14,571 
corrected  measurement)  of  revetment  of  various  kinds,  measured  parallel  to  the 
general  shore  line,  and  the  work  was  in  fairly  good  condition. 
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The  projtvt  approved  July  23,  1904,  for  application  of  $40,000,  allotted  from  thf 
emerKeiK'V  avt  of  April  28,  1904,  provided: 

*'  (a)  For  the  extennion  of  the  Upjier  Giles  Bend  revetment 460  feet  upetrean 
and  150  fwt  downntream  to  prevent  tnreatene<t  loes  of  work  now  in  place; 

**  { ^> )  For  the  extension  of  the  Middle  (lilew  Bend  revetment  about  300  feet  upstreani 
and  150  feet  downstream  to  prevent  threatene<l  loee  of  all  work  now  in  place; 

* '  ( r )  For  the  extension  of  the  Ix>wer  ( lilea  Bend  revetment  about  300  teet  upstrean  I 
to  prevent  flankirg  of  work  now  in  place;  and 

**(d)  For  mim-ellaneous  repaint  of  the  revetment  in  place.*' 

MattrePH  connt  ruction  for  this  work  was  bejnin  August  12, 1904,  and  operation?  wer^ 
carrie<l  on  in  ixmnei'tion  with  other  works  in  the  locality  until  January  12, 1905,  whei 
work  was  nuspended.  , 

All  the  work  included  in  the  above  project  was  completed.  The  lower  revetnieo: 
was  extended  iV)l  feet  upstream,  eivmp  this  section  a  total  length  of  7,023  ft*:. 
measure<l  j>arallel  to  the  general  shore  line.  The  middle  revetment  w^as  extendri 
265  feet  upstream  and  115  ft»et  downstream,  making  its  total  length  693  feet.  TLr 
upper  revetment  was  extende<i  485  fet»t  uiwtream  and  121  feet  downstream,  makin; 
its  total  length  8, 192  feet,  measureil  {tarallel  to  the  general  shore  line.  The  toa 
length  of  revetment  adde<l  this  season  was  1,337  feet,  and  it  was  necessary  for  th> 
purpose  to  revet  1,427  linear  feet  of  bank  with  mattresses  300  feet  wide,  which  requirp-i 
§99,565  s(|uare  feet  of  mattress.  Mis<;el1aneou8  repairs  were  made  at  the  shore  end>..i  i 
the  spurs,  and  several  breaks  in  theupj)er  l)ank  pavement  were  filled  up  and  repairt"!  | 

During  the  year  alxnit  600  feet  of  bank  near  section  27  was  graded  and  paveri  wit: 
rock  to  al>out  a  two-thirds  stage.  For  repair  work  and  for  connecting  the  pavemeM 
near  section  27  with  the  suba()ueouB  revetment  61,235  square  feet  of  mattress  wa? 
required. 

All  of  the  mattresses  renuired  for  this  work,  a  total  of  460,800  square  feet,  wen* 
constructed  at  Racehorse  Island,  90  miles  above,  and  towed  to  Giles  Bend  at  an  aver- 
age cost  of  $0.0559  per  square  foot  in  place. 

The  annua^  survey  of  Giles  Bend,  made  between  September  17  and  November  25. 
1904,  shows  the  existing  work  generally  in  good  condition,  but  there  has  been  some 
scour  in  the  upper  end  of  the  bend,  and  the  recession  of  the  bank  line  over  thf 
unprotecte<i  portion  of  the  Iwnd  has  continued  at  the  rate  of  about  100  feet  a  year. 
There  has  also  been  a  deepening  of  the  channel  at  the  outer  e<1ge  of  the  mattreae 
work. 

The  details  of  the  work  and  its  cost  are  set  forth  in  the  appended  reports  of  my 
assistants,  Mr.  H.  S.  Douglas  and  Mr.  E.  B.  Geddes.  Map  is  herewith  (PI.  III', 
showing  the  work  done  this  and  previous  years,  and  the  unprotected  parts  of  Gile»' 
Bend  between  the  upper  and  middle  and  the  middle  and  lower  sections  of  revet- 
ment. For  general  map  of  Giles  Bend  see  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  Plate  II,  opposite  page  298,  Supplement. 

The  amount  expended  from  June  30,  1904,  to  June  30, 1905,  is  $40,000,  distribute! 
as  follows: 

OflSce  expenses,  main  office $2,360.86 

Other  administrative  expenses : 1, 632.  t^^ 

Construction  (hired  labor): 

Materials $13,703.28 

Wages 15,641.88 

Subsistence 4,094.52 

33,439.68 

Surveys 1, 066. 37 

Repairs  to  plant 461. 44 

Care  of  plant 630.67 

New  plant 386.31 

Miscellaneous 22. 02 

Total 40, 000.  W 

Money  statement, 

EMERGENCIES    IN    BIVER  AND    HARBOR    WORKS,   ALLOTMENT    FOB    MISSISSIPPI    RIVER   AT 

GILES   BEND. 

Amount  allotted  from  appropriation  for  emergencies  in  river  and  harbor 
works,  act  of  April  28, 1904 $40,000.00 
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June  30, 1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $38, 171. 73 

For  maintenance  of  improvement 1, 828. 27 

$40,000.00 

The  amount  expended  from  June  30,  1904,  to  June  30, 1905,  is  $650.36,  distributed 
as  follows: 

Office  expenses,  main  office , $125. 00 

Other  administrative  expenses 23. 75 

Construction  ( hired  labor) : 

Materials $145.00 

Wages 9.00 

164. 00 

Repairs  to  plant 173. 80 

Care  of  plant :.  173.81 

Total 650,36 

Money  statement. 

ALLOTMENT  FOR  HARBORS   AT  NATCHRZ  AND   VIDALIA,  MISS.  AND   LA. 

July  1,  1904,  balance  unexpended $650.36 

Amount  allotted  irom  sundry  civil  act  approved  March  3,  1905 40, 000. 00 

40,650.36 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 650. 36 

July  1,  1905,  balance  unexpended 40,000.00 

July  1,  1905,  outstanding  liabilities 1,013.17 

July  1,  1905,  balance  available 38,986.83 

July  1,  1905,  amount  covered  by  imcompleted  contracts 5, 197. 50 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

210,000.00 

Submitted   in  compliance  with  requirements  of   sundry  civil  act  of 

June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPROPRIATIONS. « 

By  act  of  Congress  of — 

June  14, 1880  (river  and  harbor  act) $40,000 

March  3, 1881  (river  and  harbor  act) 50,000 

July  13,1892  (river  and  harbor  act) 80,000 

August  17, 1894  (sundry  civil  act) 80,000 

June  3, 1896  (river  and  harbor  act),  allotted 64,000 

June  3,  1896  (river  and  harbor  act),  allotted  by  transfer 25, 000 

June4,1897  (riverand  harbor  act),  allotted &85,000 

March  3, 1899  (sundry  civil  act) 50,000 

June  6, 1900  (sundry  civil  act),  allotted 150,000 

June  13,1902  (riverand  harbor  act),  allotted 60,000 

March  3, 1903  (sundry  civil  act),  allotted 12,000 

March  3, 1905  (sundry  civil  act),  allotted 40,000 

Total .*. ^736,000 


«Thi8  includes  allotments  for  "  Giles  Bend.*' 

&  Original  allotment,  $125,000,  out  of  which  $40,000  was  transferred  to  "New  Orleans 
Harbor,"  by  authority  Secretary  of  War,  June  27,  1898. 

C$81,747.96  expended  before  the  Mississippi  River  Commission  assumed  charge  of 
this  work. 
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IMPBOVING   ATCHAFALAYA    AND   RED  RIVBRM,   LOUISIANA. 

For  history  of  this  work,  project,  and  details  of  its  execution,  see  current  summary, 
and  previous  Annual  Reports  of  the  Chief  of  Engineers. 

On  August  24,  1904^  parties  interested  in  the  navigation  of  Old  River  reported  a 
depth  of  only  7^  feet  m  the  channel  over  the  bar  at  the  mouth,  the  Barbres  ^uge  on 
this  date  reading  11.2  feet  The  hydraulic  dredge  The  Ram^  belonging  to  this  work, 
was  put  in  commission,  and  left  the  engineer  depot  at  New  Orleans  on  September  I, 
arriving  at  the  mouth  of  Old  River  on  September  5,  1904. 

Examination  showed  aj^reater  depth  in  the  channel  than  was  reported,  but  dredg- 
ing was  necessary,  and  The  Ram  commenced  operations  on  September  7  and  con- 
tinued at  work  until  October  4,  1904.  In  twenty  working  days  the  dredge  removed 
an  estimated  quantity  of  80,000  cubic  yards  of  material,  making  a  channel  with  i 
depth  of  about  6  feet  below  the  zero  of  Barbres  gauge  and  a  width  of  about  100  feH 
for  a  distance  of  about  2, 100  feet  over  the  bar.  Cross  currents  at  the  Miflsissippi  end 
of  the  dredged  cut  caused  some  shoaling,  but  at  no  time  was  navigation  obstructed 
although  the  Barbres  gauge  fell  to  0.3  foot. 

After  completion  of  the  dredging  The  Ram  was  kept  in  the  vicinity,  either  laid  up 
or  at  work  as  a  towboat.  No  further  d wedging  was  necessary,  however,  and  ^he 
retumeil  to  the  engineer  depot  about  the  end  of  January,  1905. 

The  hydrographic  survey  of  lower  Old  River,  referred  to  in  report  on  survey?, 
developed  but  slight  changes  in  average  cross  section  from  1894  to  date,  the  average 
increase  in  mean  depth  l^ing  0.5  foot  and  average  increase  in  mean  section  bein^ 
128  square  feet.  The  comparative  sections  have  been  carefully  computed,  those  for 
the  years  1894,  1903,  and  1905  bein^  published  in  Appendix  C  of  this  report. 

The  survey  over  the  bar  at  the  Mississippi  end  of  Old  River  shows  that  the  distance 
between  the  5-foot  contoura  is  becoming  greater,  which  increases  the  amount  of 
dredging  required  to  maintain  navigation. 

The  surve>^  over  the  sill  dams  in  the  At(!hafalava  shows  that  scour  has  taken  place 
in  their  vicinity,  as  compared  with  the  survey  of  February,  1903,  but  it  is  not  believed 
that  this  scour  is  of  serious  importance.  The  sills  themselves  are  in  good  condition. 
except  the  shore  end  of  sill  ENeim  No.  3  mentioned  in  the  last  annual  report.  This 
has  not  been  repaired,  owing  to  lack  of  funds. 

Additional  details  of  this  work  will  be  found  in  the  appended  report  of  my  assistant 
Mr.  H.  S.  Douglas.  Sketch  is  herewith  (PI.  IV ),  showmg  dredged  channel  at  mouth 
of  Old  River. 

The  amount  expended  from  June  30, 1904,  to  June  30, 1905,  is  $3,008.86,  distributed 
as  follows: 

Office  expense,  main  office $323. 64 

Other  administrative  expenses 32. 95 

Construction  (hired  labor): 

Materials $664.48 

Wages 903.50 

Subsistence 492.62 

1,960.60 

Surveys 43. 48 

Repairs  to  plant 226.94 

Care  of  plant 175.98 

New  plant 242.27 

Miscellaneous 3. 00 

Total 3,008.86 

Money  statement, 

ALLOTMENT   FOR  ATCHALAFAYA   AND  HBD  RIVEB8,  LOUISIANA. 

Julyl,  1904,  balance  unexpended ^2,008.86 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 1, 000. 00 

Amount  allotted  from  sundry  dvil  act  approved  March  3,  1905 24, 000. 00 

27,008.86 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement ,...,.., 3, 008.8<j 
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July  1,  1905,  balaDce  unexpended $24, 000. 00 

July  1,  1905,  outstanding  liabilities 67. 70 

23,932.30 


Amount  (estimated )  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 50,000.00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OP  APPBOFRLATIONB. 

Bv  act  of  Congress  of— 

June  18,  1878  (river  and  harbor  act) $150,000 

March  3,1879  (sundry  civil  act) 40,000 

January  19,  1884  (river  and  harbor  act),  sdlotted  by  transfer ^ . .  1, 400 

July  5,  1884  (river  and  harbor  act),  allotted 12,290 

July  5,  1884  (river  and  harbor  act),  allotted  by  transfer 10, 500 

July  5,  1884  (river  and  harbor  act),  allotted 15,000 

August  5,  1886  (river  and  harbor  act),  allotted 187,500 

August  11,  1888  (river  and  harbor  act),  allotted 250,000 

September  19,  1890  (river  and  harbor  act),  allotted o  217, 000 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 3, 000 

July  13,  1892  (river  and  harbOr  act),  allotted 80,000 

August  18,  1894  (sundry  civil  act),  allotted &70,000 

June  3,  1896  (river  and  harbor  act),  allotted 40,000 

March  3,  1899  (sundry  civil  act),  allotted 25,000 

June  13,  1902  (river  and  harbor  act),  allotted 15,000 

June  13,  1902  (river  and  harbor  act),  allotted 1,000 

March  3,  1905  (sundry  civil  act),  allotted 24,000 

Total 1,141,690 

NEW  ORLEANS  HARBOR. 

For  history  of  this  work,  project,  and  details  of  its  execution  see  current  summary, 
page  — ,  and  previous  Annual  Reports  of  the  Chief  of  Engineers. 

^o  construction  work  was  done  during  the  year,  no  funds  having  been  appropriated  . 
or  allotted. 

Operations  were  confined  to  the  annual  surveys  called  for  by  resolution  of  the 
Commission  and  to  examinations  and  inspections  of  the  localities  where  work  has 
been  done. 

The  surveys  show  that  very  little  change  has  taken  pjlace  in  Carrollton  Bend;  that 
between  oldf  spurs  Nos.  1  to  6,  Grouldsboro  Bend,  which  have  been  in  place  from 
seventeen  to  twenty-one  years,  there  has  been  a  gradual  recession  of  the  90-foot  con- 
four  until  the  maximum  slope  of  bank  from  0  to  90  foot  contours  varies  from  1  on  1.4 
to  1  on  1.9.  It  is  therefore  apparent  that  additional  spurs  will  be  needed  between 
existing  spurs.  In  the  third  district  reach  there  has  oeen  extensive  failure  of  the 
skeleton  wharf  bank  protection  placed  by  the  local  authorities  in  1896-97.  General 
map  is  herewith,  showing  location  of  works  of  improvement  (PI.  V). 

The  amount  expended  from  June  30, 1904,  to  June  30, 1906,  is  11,109.21,  distributed 
as  follows: 

Office  expenses,  main  office $214. 00 

Other  administrative  expenses 529. 29 

Construction  ( hired  labor),  materials ." 296. 40 

Surveys 69.52 

Total 1,109.21 

a  Original  allotment,  $225,000:  $8,000  transferred  to  "New  Orleans  Harbor." 
*  $2,500  expended  improving  Bayou  des  Glaises. 

Sup.  Eng.  1905 17 
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Money  statement. 

ALLOTMXNT  FOR  NBW   ORLEANS  HARBOR,    LOUISIANA. 

July  1,  1904,  balance  unexpended 1 $6,164.33 

Amount  allotted  from  sundry  civil  act,  approved  March  3, 1906 85, 000. 00 

91, 164.  33 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 109. 21 

July  1,  1905,  balance  unexpended 90,055.12 

July  1,  1905,  outstanding  liabilities j 2,526.84 

July  1, 1905,  balance  available 87,528.28 


July  1,  1905,  amount  covered  by  uncompleted  contracts 9,922.00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $300, 000. 00 

For  maintenance  of  improvement 10,000.00 

310, 000. 00 

Submitted   in  compliance  with  requirements   of   sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  of  Congress  of— 

June  18,  1878  (river  and  harbor  act) $50,000.00 

March  3, 1879  (sundry  civil  act) 60,000.00 

June  14,  1880  (sundry  civil  act) 75,000.00 

March  3,  1881  (river  and  harbor  act) 75,000.00 

August  2, 1882  (river  and  harbor  act),  allotted 4,500.00 

July  5,  1884  (river  and  harbor  act),  allotted 6,462.86 

August  5, 1886  (river  and  harbor  act) 75,000.00 

August  11,  1888  (river  and  harbor  act) «199,888.00 

September  19,  1890  (river  and  harbor  act) 100,000.00 

September  19, 1890  (river  and  harbor  act),  allotted  by  transfer 8, 000. 00 

July  13,  1892  (river and  harboract) 80,000.00 

August  18, 1894  (sundry  civil  act) 110,000.00 

June  3,  1896  (river  and  harbor  act) 110,000.00 

June  4, 1897  (river  and  harbor  act),  allotted  by  transfer 10, 000. 00 

June  4, 1897  (river  and  harbor  act),  allotted  by  transfer 40, 000. 00 

March  3, 1899  (sundry  civil  act) 110,000.00 

June  13, 1902  (river and  harboract) 95,000.00 

March  3, 1905  (sundry  civil  act) 85,000.00 

Received  from  various  sources *  1 8. 39 

Total 1,293,869.25 

PLANT. 

At  the  date  of  last  report  the  plant  of  the  district  consisted  of  47  laige  pieces.  Dur- 
ing the  year  11  new  standard  barges  of  creosoted  lumber  have  been  completed  and 
delivered  under  contract;  new  hull  for  quarter  boat  iVisw  OrlectMf  of  creoeoted  lum- 
ber, was  completed  and  delivered  under  contract;  four  barges  became  unserviceable 
and  were  condemned  and  sold.    The  plant  now  consists  of  54  laige  pieces. 

The  new  steel-hull  stem- wheel  steamboat  Tensas,  referred  to  in  last  annual  report, 
was  completed  bv  the  contractors  in  October,  1904,  but  was  caught  in  the  ice  near 
Portage,  Wis.,  wnile  en  route  to  New  Orleans  and  was  not  delivered  until  May  29, 
1905. 

o  Original  appropriation  $200,000;  $112  reserved  by  Chief  of  Engineers  for  office 
expenses. 

0  Disallowance,  Januarv  29, 1890,  $0.04;  reimbursement,  March  19, 1892,  by  Captain 
Kingman,  $1;  deposit.  May  12,  1892,  funds  not  called  for  by  employees,  ^.35;  dis- 
allowances, July  1,  1894,  $8;  total,  $18.39. 
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The  plant  when  not  in  ose  in  the  field  was  cared  for,  maintained,  and  repaired  at 
the  engineer  depot  at  New  Orleans,  and,  with  the  exception  of  eight  barges,  is  now 
in  good  condition.  These  eight  barges  are  almost  beyond  economical  repair.  A 
detailed  statement  of  the  work  done  for  the  care  and  maintenance  of  the  plant  is 
given  in  the  appended  report  of  Assistant  Engineer  U.  S.  Douglas 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $80,363.35,  distrib- 
uted as  follows: 

Oflace  expenses,  main  office |2, 114. 88 

Other  administrative  expenses 3, 204. 57 

Construction  (hired  labor) : 

Materials $8,150.33 

Wages 9,441.87 

Subsistence 374.88 

17,967.08 

Care  of  plant 3,852.74 

New  plant 63,224.08 

Total 80,363.36 

Money  statement. 

ALLOTMENT   FOR  PLANT. 

July  1,  1904,  balance  unexpended $44, 956. 16 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 38, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 45, 000. 00 

Amount  received  from  proceeds  of  sale,  condemned  engineer  property  . .      1, 018. 80 

128, 974. 95 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $52, 969. 83 

For  maintenance  of  improvement 27, 393. 52 

80,363.35 

Julv  1,  1905,  balance  unexpended 48,611.60 

July  1,  1905,  outstanding  liabilities 2,524.89 

July  1,  1905,  balance  available 46,086.71 


July  1,  1905,  amount  covered  by  uncompleted  contracts 556. 00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  (»n  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 25, 000. 00 


Submitted   in  compliance  with  requirements  of   sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


50,000.00 


ABOTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress  of — 

August  18,  1894  (sundry  civil  act) $10,000.00 

June4,1897  (river  and  harbor  act) 20,000.00 

Transferred  from  quartermaster's  department,  authority  Secretary  of  War, 

September  21,  1898 8,000.00 

By  act  of  Congress  of — 

July  1,  1898  (sundry  civil  act),  allotted 5,556.00 

March  3,  1899  (sundry  civil  act),  allotted 64,444.00 

June  6,  1900  (sundry  civil  act) ,  allotted 25,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 111,000.00 

March  3,  1903  (sundry  civil  act),  allotted 47,000.00 

By  proceeds  of  sale  of  engineer  property 6,911.35 

Received  for  injuries  to  barge 18.00 

By  act  of  Congress  of — 

April  28,  1904  (sundry  civil  act),  allotted 38,000.00 

March  3,  1905  (sundry  civil  act),  allotted 45,000.00 

Total 380,929.35 
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SlTRVEYfS    OAUOBB,  AND  OB8KKTATION8. 

During  the  year  the  annual  surveys  called  for  by  resolution  of  the  MissiaBippi  River 
Commission  were  made  at  Giles  Bend,  Kempe  Bend,  Old  River,  sill  dams  m  Atclu- 
fala^a  River  and  in  New  Orleans  Harbor,  at  Otrrollton,  Gretna,  Gouldsboro,  and 
Algiers  bends,  and  the  third  district  reach.  Of  these  surveys  only  those  in  Old  River, 
at  sill  dams  in  Atchafalaya  River,  and  in  New  Orleans  Harbor  were  charged  to  the 
allotment  for  survevs;  the  cost  of  the  others  was  charged  to  the  works  in  progress. 

The  gauge  at  Barores  Landing,  at  the  junction  of  the  Red  and  Atchafalaya  riven, 
was  maintained  as  heretofore. 

The  conditions  developed  by  the  surveys  were  referred  to  in  the  reporte  on  ih 
works  at  the  various  localities' 

The  amount  expended  from  June  30, 1904,  to  June  30, 19a5,  is  $5,593.97,  distribute! 
as  follows: 

Office  expenses,  main  office $157. 50 

Other  administrative  expenseH t 15.  S 

Field  work  and  drafting: 

Materials $597.27 

Wages 3,984.74      . 

Subsistence 536.49 

5, 118.  SO 

Repairs  to  plant 107. 08 

Care  of  plant 66.34 

New  plant 8.70 

Maintenance  of  gauge  at  Barbres,  La 130.00 

Total 5,593.97 

Money  statement, 

SUKVKYS,  FOURTH   DlfiTnUCTr. 

July  1,  1904,  balance  unexpended $1,081.03 

Amount  allotted  from  sundry  civil  act  approved  April  28, 1904 5, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 5, 000. 00 

11,081.03 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
Improvement 5, 593. 97 

July  1, 1905,  balance  unexpended 5, 487. 06 

July  1, 1905,  outstanding  habilitieB 148.00 

July  1, 1905,  balance  available 5,339.06 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  l^lance  un- 
expended July  1,  1905 7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress  of — 

August  11,  1886  (river  and  harbor  act),  allotted $9, 000 

August  11,  1886  (river  and  harbor  act),  allotted 2,000 

August  11,  1888  (river  and  harbor  act),  allotted 1, 000 

August  11,  1888  (river  and  harbor  act),  allotted 3,000 

September  19,  1890  (river  and  harbor  act  J,  allotted 12, 000 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 1, 000 

July  13,  1892  (river  and  harbor  act),  allotted 12,0U1 

March  2,  1893  (sundry  civil  act) ,  allotted 12,0(X) 
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By  act  of  Congress  of — Continued. 

Augugt  17, 1894  (sundry  civil  actj,  allotted $12,000 

March  3,  1895  (sundry  civil  act),  allotted 10,000 

June  3,  1896  (nver  and  harbor  act),  allotted 500 

March  3, 1899  (sundry  civil  act),  allotted 5,000 

June  6,  1900  (sundry  civil  act),  allotted ^ 6,000 

June  13,  1902  (river  and  harbor  act),  allotted 5,000 

March  3,  1903  (sundry  civil  act),  allotted 6,000 

April  28,  1904  (sundry  civil  act),  allotted 5,000 

March  3,  1905  (sundry  civil  act),  allotted 5,000 

Total 106,500 


For  work  of  levee  construction  and  maintenani^,  the  fourth  district,  improving 
Mississippi  River,  is  subdivided  into  seven  levee  districts.  ( For  limits  of  the  aistricte 
see  current  summary,  also  Pis.  VI,  VII,  and  VIII,  herewith. ) 

The  only  levee  work  done  by  the  United  States  in  the  Lower  Tensas  levee  district 
durine  the  year  was  the  completion  of  sections  4  and  5,  White  Oak  Lake,  Lot  2,  levee, 
a  total  of  25,591.76  cubic  yanls,  at  24.74  cents  per  cubic  yard.  By  resolution  of  the 
Mississippi  River  Commission,  the  expenditure  of  the  allotment  for  levees  for  year 
1906  was  deferred  pending  developments  in  Kempe  Bend. 

By  Commission  resolution  of  April  12,  1905,  it  was  directed  that  a  project  be  pre- 
pared for  the  extension  of  the  Bougere  levee.  A  survey  for  this  purfK>8e  was  b^un 
on  April  21,  1905,  and  was  completed  Ma^^  19,  1905. 

The  work  done  by  the  United  States  during  the  year  in  the  Atchafalaya,  Lafourche, 
Barataria,  Pontchartrain,  and  Lake  Boiigne  levee  districts  is  given  in  detail  in  tabular 
form  later  in  this  report.  No  work  was  done  in  the  Homochitto  levee  district,  no 
funds  being  available. 

On  July  1,  1904,  the  amount  of  levee  work  required  to  complete  the  contracts  then 
in  force  was  677,493  cubic  yards,  at  an  average  cost  of  16.93  cents  per  cubic  yard. 
Since  July  1, 1904,  contracts  have  been  made  for  1,316,481.25  cubic  yards  of  levee 
work,  at  an  average  cost  of  14.33  cents.  This  reduced  cost  is  accounted  for  by  the 
fact  that  in  the  I^fourche  and  Pontchartrain  levee  districts  the  greater  amount  of 
levee  work  is  now  done  by  steam  excavating  machines  instead  of  by  mules  and 
scrapers  as  formerly. 

Following  the  custom  of  previous  years,  the  tables  and  statements  as  to  levee  con- 
struction herewith  are  for  tne  period  May  1, 1904,  to  May  1, 1905.  During  this  period 
the  total  amount  of  levee  work  completea  by  the  United  States  was  1,711,964.25  cubic 
yards,  at  an  average  cost  of  15.38  cents  per  cubic  yard.  This  includes  357,467.84  cubic 
yards  of  work  done  in  the  Pontchartram  levee  district  under  authority  of  act  of  Con- 
gress of  April  28,  1904,  to  be  paid  for  when  the  appropriation  for  the  fiscal  year  1906 
becomes  available. 

During  the  year  a  survey  was  made  of  the  levee  sjrstem  in  the  Barataria  and  Lake 
Borene  districts,  which  included  topography,  levels,  and  establishment  of  bench 
marks  for  future  levee  work.  ^ 

Since  the  date  of  last  report  the  river  has  not  reached  a  stage  which  rendered  nec- 
essary |uiy  protective  measures  against  high  water.  For  the  maintenance  of  the  levees 
weeds  were  cut  at  a  great  man^  localities  during  the  year. 

On  April  26,  1905,  the  Assistant  Secretary  of  War  approved  the  allotments  for 
levee  work  made  by  the  Commission  at  its  last  session  from  the  appropriation  con- 
tained in  river  and  harbor  act  of  March  3, 1905.  Projects  for  the  expenditure  of  these 
allotments,  and  also  for  the  allotments  made  from  the  sundry  civil  act  of  March  3, 
1905  (except  in  the  Lower  Tensas  levee  district),  have  been  submitted. 
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The  following  table  shows  approximately  the  present  coiidition  of  the  levee  linee 
in  the  fourth  district  as  to  graae:  « 


Levee  diatricta. 

Lower 
TeD8a8.a 

Atchafar 
laya. 

Lar 
fourche.6 

Pontchar- 
train.^' 

Bara- 
taria.^ 

TAke 
Boigne.' 

Above  high  water  of  1897: 

Lemtnan  1  f  oot 

MU». 

MUet. 

MHa. 

0.51 
6.88 

13.89 
4.27 

68.66 

aua. 

1.86 
14.06 

8.34 
18.64 
82.84 

Mikt. 

10.96 
29.88 

JTOet. 

73 

Froml  to  2  feet 

33.9^ 

From  2  to  8  feet 

80.15 
76.36 
87.26 

2.29 
20.38 
106.79 

From  3  to  4  feet 

Up  to  grade 

31.04 

35. -fi 

Total 

142.76 

128.46 

82.16 

125.64 

71.88 

77  ST 

a  15.84  miles,  Included  In  the  75.35  miles  of  levee  3  to  4  feet  above  highest  water,  are  4  feet  or  men 
above  highest  water,  but  below  grade. 

bThe  grade  in  this  district  varies  from  2.9  to  4.2  feet  above  the  highest  water.  The  leng^  girea 
from  3  to  4  feet  is  below  grade. 

oThe  grade  in  this  district  Is  from  3.4  to  4.6  feet  above  the  1897  high  water.  Levees  from  3  to  4  f vet 
above  highest  water  are  those  that  are  not  up  to  grade. 

<t  Highest  water  1908. 

For  further  details  of  levee  work  attention  is  invited  to  the  tables  and  to  the 
accompanying  report  of  my  assistant,  Mr.  W.  E.  Knobloch,  superintendent  of  leveea 

Fourth  digtrid  levees,  1904-^, 
LOWER  TENSAS  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Oontractor. 

Length 
of  line. 

Length 
of  axis 
of  river 
covered. 

Averue 

height 

above 

ground 

suriace. 

1 

White  Oak  Lake: 
Section  4 

631 
631 

R. 
R. 

Bobbitt  A  T JnnAn 

/%ct. 
80O 
800 

FeeL 
716 
700 

FeeL 

19.  ( 

? 

Section  6 

do 

19.fi 

No. 

Name  of  levee. 

Date  of  con- 
tract. 

Work  com- 
pleted. 

Total 
yardsge 
paid  for. 

Price  per 
cubfc 
yard. 

Total  cost 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

White  Oak  Li^ke: 
Section  4 

July    1. 190S 

Jolv  24.1904 

12,617.80 
12,973.96 

CtnU. 
24.74 
24.74 

88,121.64 
3.209.76 

Fed. 

? 

Section  5 

do 

• r-^°- 

6 

No. 

Name  of  levee. 

m 

Section. 

New  or 
enlarge- 
ment. 

Aver- 

h^t 
above 

old 
levee. 

Distance  from 

center  of  levee  to 

river  bank. 

Nature 
of  bank. 

Crown. 

Land 
slope. 

River 
slope. 

Least 

Greatr 
est 

Aver- 
age. 

1 

White  Oak  Lake: 

Section  4 

8 
8 

Feet. 
3tol 
Stol 

Stol 
Stol 

Enl&rgt.. 
do 

Feet 
2.6 
2.4 

FM. 
7,100 
6,700 

/tet. 
7.420 

7rlOO 

FeeL 
7,280 
6.890 

Caving. 

? 

Section  6 

Do. 
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Fourth  diitrict  levees^  190jh5 — Continued. 

ATCHAFALAYA  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 
of  axis  of 

river 
covered. 

Average 
height 
above 

surface. 

1 

Red  River  Landing: 
S6Ction2 

766 
766 
766 
766 

768 
768 
768 
768 
768 
768 

770 
770 
770 

786 
786 
786 
786 
786 
786 
786 
786 

788 
788 
788 

797 

R. 
R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 

James  R.  Mi 
do.  . 

irlow 

FeeL 

1,000 

1,000 

1,100 

700 

1,300 
1,600 
1,400 
1,500 
1,300 
1,700 

2,000 
2,200 
2,200 

1,375 
1,400 
900 
900 
1,200 
1,600 
1,300 
1,493 

1,555 

FuL 

1,000 

1,000 

1,100 

700 

1,600 
2,000 
1,800 
1,900 
1,700 
2,100 

2.400 
2,600 
2,600 

1,800 
1,890 
890 
900 
1,200 
1,600 
1,300 
1,500 

1,900 

850 

1,850 

1,820 

Feet. 
17  0 

? 

Sections 

17  0 

s 

8ection5 

do 

18  0 

4 

Section  6 

do , 

19.5 

5 

Henriette: 

Section  1 

C.  H.  Whipi 
do 

)le 

18.0 

6 

8ection2 

12.8 

7 

Sections 

do 

12.3 

8 

Section4 

do 

12,0 

9 

Section  5 

do 

12.0 

10 

Section  6 

do 

11.8 

n 

Latenache: 

Section  1 

do 

12,0 

1? 

Section  2 

do 

11.2 

18 

Sections 

do --- 

10.5 

14 

New  Texas: 

Section  1 

M.  L.  Linna 
do 

n 

19.5 

15 

Section2 

16.5 

16 

Sections 

do 

16.8 

17 

Section  4 

do 

17.3 

18 

Section5 

do 

16.0 

19 

Section6 

do 

16.2 

?0 

Section7 

do 

17.5 

?1 

Sections 

do - 

18.5 

?? 

Upper  Morganza: 
Section  1 

James  R.  Mf 

do 

do 

do 

irlow 

18.5 

?8 

Section  2 

1.700 

18.5 

?4 

Section  4 

i;28i 

2,550 

21.5 

?5 

Point  Coupee: 

Section  1 

16.0 

No. 

Name  of  levee. 

Dateo 
tra< 

r  con- 
st 

Work  com- 
pleted. 

• 

Total  yard- 
age paid 
for. 

Price  per 
cubfc 
yard. 

Total  cost. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

8ection2 

Dec.  11 
do 

1,1902 

July     4,1904 
June  27,1904 
Sept  19, 1904 
do 

18,811.27 
13,806.99 
12,769.41 
11,441.88 

12,883.09 
12.515.98 
12,688.54 
13,029.80 
12,500.61 
12,496.87 

18,268.78 
18,861.48 
18,695.24 

12,  <J:r.;,  ij 
12, '^^M..^'.' 
12,-^'1.'<> 
12, 
12, 
11. 

ll,2ll-.M- 
12.2^:^.  :r 

18,581.84 
13,808.41 
12,866.48 

14,759.08 

OaOt. 
19.25 
19.26 
19.25 
19.25 

19.50 
19.50 
19.50 
19.60 
19.50 
19.50 

15.60 
15.60 
15.60 

2L74 
21.74 
21.74 
21.74 
21.74 
21.74 
21.74 
21.74 

21.97 
21.97 

12,562.42 
2,561.41 
2,458.11 
2,202.56 

2,414.82 
2,440.60 
2,478.29 
2,540.71 
2,487.62 
2,486.80 

2,056.66 
2,071.02 
2,122.76 

2,',^■..>. 
2,(^'>fi,^U 

2,rV>7.i4 

2,7ii;i-i 
2,<^^X'^L 

2,-l37.W 
2,G63.*8 

2.996.26 
8.088.71 

4.2 

? 

Section  8 

4.2 

H 

Section  5 

do 

4.2 

4 

8ection6 

do 

4.2 

5 

Henriette: 

Section  1 

Apr.    ] 
do 

1,1904 

Oct     6, 1904 
Nov.  29,1904 
....do 

8.9 

A 

Section  2 

3.6 

7 

Sections 

.do.          1 

3.4 

8 

8ection4 

do 

Sept.  10, 1904 
Sept  20, 1904 
Nov.    8,1904 

Oct    10,1904 
June    9,1904 
June  29, 1904 

Aug.  29,1904 
do 

3.4 

9 

Section5 

do 

3.5 

10 

Section6 

do 

8.7 

n 

Latenache: 

Section  1 

do 

4.8 

1? 

8ection2 

do 

4.8 

18 

Section  8 

do 1 

4.8 

14 

New  Texas: 

Section  1 

Feb.  2) 
do 

L,1904 

4.8 

1R 

8ection2 

4.2 

16 
17 

Sections 

Section4 

do 

do 

Sept  17, 1904 
do 

4.2 
4.2 

18 

Section5 

do 

Oct      6,1904 
Oct      7.1904 
Oct    17,1904 
Oct    19,1904 

Mar.    6,1906 
Jan.  22,1905 
Jan.  10,1905 

Apr.  14,1905 

4.2 

19 

Section6 

do 

4.1 

?n 

Section? 

do 

4.1 

7.1 

Sections 

do. 

4.0 

22 

Upper  Morganxa: 
Section  1 

Nov.    I 
do 

),1904 

4.1 

28 

Section2 

4.0 

24 
25 

Section  4 

Point  Coupee: 

Section  1 

do 

do 

21.97 
19.90 

2,826.76 
2.987.06 

4.1 
4.1 
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Fourth  dittrict  UtfUi,  i^^M— Continaed. 
ATCHAFALAYA  LEVEB  DISTRICT-Continued. 


Section. 

Aver- 

Distance  from  center  of 

h^ht 
above 

old 
levee. 

levee  to  river  bank. 

Name  of  levee. 

New  or 
enlarge- 
ment 

Nature  of 
bank. 

No. 

down. 

Land 
alope. 

River 
slope. 

Least. 

Great- 
est. 

Aver- 
age. 

Red    River 

Tending: 

FkL 

F^ 

FkL 

JW. 

Feel. 

IM. 

Feet. 

1 

Section  2.. 

8 

Stol 

Stol 

Enlarge- 
ment. 

L6 

1,080 

1,100 

1.070 

Caving. 

2 

Sections.. 

8 

8tol 

Stol 

....do.... 

1.7 

1,060 

1.120 

1,090 

Do. 

8 

Section  5.. 

8 

Stol 

Stol 

....do.... 

1.8 

1.100 

1,S20 

1.200 

Do. 

4 

8ection6.. 
Henriette: 
Section  1.. 

8 

Stol 

Stol 

....do.... 

2.0  '    I.SIO 

1,S70 

1.820 

Do. 

6 

8 

Stol 

Stol 

....do.... 

1.8  !  48,000 

43,500 

43,250 

Stationary. 

6 

Section  2.. 

8 

Stol 

Stol 

....do.... 

1.2     43,000 

48,500 

43,250 

Do. 

7 

Sections- 

8 

Stol 

Stol 

....do.... 

1.0     43,000 

43.500 

43,250 

Do. 

8 

Section  4.. 

8 

Stol 

Stol 

....do.... 

1.2     45,000 

46,000 

45.500 

Do. 

9 

Section  5.. 

8 

Stol 

Stol 

....do.... 

1.0  ,  46.000 

46,000 

46.600 

Do. 

10 

Section  6.. 
Latenacfae: 

8 

Stol 

Stol 

....do.... 

LO 

45,000 

46,000 

45.500 

Do. 

11 

Section  1.. 

8 

Stol 

Stol 

....do.... 

1.0 

45,000 

46,000 

46,600 

Do. 

12 

Section  2.. 

8 

Stol 

Stol 

....do.... 

1.2 

45,000 

46.000 

46,^ 

Do. 

18 

Sections.. 
New  Texas: 

8 

Stol 

Stol 

....do.... 

1.0 

45,000 

46,000 

45.000 

Do. 

14 

Section  1.. 

8 

Stol 

Stol 

....do.... 

1.3 

670 

615 

600 

Caving. 

15 

Section  2.. 

8 

Stol 

Stol 

....do.... 

L5 

670 

640 

620 

Do. 

16 

sections.. 

8 

Stol 

Stol 

....do.... 

1.7 

860 

440 

870 

Do. 

17 

Section  4.. 

8 

Stol 

Stol 

....do.... 

2.0 

860 

440 

400 

Do. 

18 

Sections.. 

8 

Stol 

Stol 

....do.... 

1.6 

860 

1,400 

1.000 

Do. 

19 

Section  6.. 

8 

Stol 

Stol 

....do.... 

.8 

1,420 

1,660 

1.450 

Do. 

20 

Section  7.. 

8 

Stol 

Stol 

....do.... 

1.0 

1,420 

1,650 

1,440 

Do. 

21 

Sections.. 
Upper  Moigan- 

Section  1.. 

8 

Stol 

Stol 

....do.... 

1.8 

1,570 

1,800 

1.700 

Do. 

22 

8 

Stol 

Stol 

....do.... 

2.8 

1,200 

1,800 

1.260 

Do.^ 

28 

Section  2.. 

8 

Stol 

Stol 

....do.... 

2.1 

1.S00 

2,000 

1.650 

Do. 

24 

Section  4.. 
Point  Coupee: 

8 

Stol 

Stol 

....do.... 

2.2 

2,300 

2,600 

2.460 

Do. 

25 

Section  1 .. 

8 

Stol 

Stol 

....do.... 

.8 

1,450 

2,450 

1.950 

Do. 

rUnoompleted  levees.] 


No. 

Name  of  levee. 

Mil 
beU 
Cai] 

es 

)W 

ro. 

Bank. 

• 
Contractor. 

Length 
of  line. 

Length 
of  axis  of 

river 
covered. 

Avenge 
height 
above 
ground 
surface. 

1 

Upper  Morganza- 
elections 

7 

R. 
R. 

Jas.  R.  Marlou 

Feet. 
1,200 

1,524 

Feet. 
650 

1.820 

FM. 
19.6 

? 

Point  Coupee: 

Section  2 

797 

do 

17.0 

Name  of  levee. 

Date  of  con- 
tract. 

Total 
yardage. 

Price  per 
cubic 
yard. 

Distance  from 
levee  to  riv< 

L  center  of 
;rbank. 

Grade  of 
levee 
above 

No. 

Least. 

Great 
est 

t- 

Aver- 
age. 

highest 
known 
water. 

1 

Upper  Morganza: 
6ection8 

Nov.    8.1904 

18.858.06 
U,  960. 84 

OetUi. 
21.97 

19.90 

FeeL 
2.000 

1,460 

Feet. 
2.300 

2,450 

Feet. 
2,150 

1,960 

Fed. 
4.1 

? 

Point  Coupee: 

Section2 

.do 

4.0 

No. 

Name  of  levee. 

Crown. 

Section. 

Land 
slope. 

River 
slope. 

New  or 
enlarge- 
ment. 

Average 
height 

above  old 
levee. 

Nature  of 
bank. 

Condition  of 
contract 

1 

Upper  Morganza: 
Sections 

Point  Coupee: 
Section  2 

8 
8 

4tol 
stol 

4tol 
Stol 

Enlarge- 
ment 

...do...-- 

Feet, 
2.1 

Cavl 

...J 

lug 

42  per  cent  In 
place. 

Nothlnff  done. 

? 

io 

1 
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Fourth  district  levees^  i^.f-^^— Continued. 

LAFOURCHE  LEVEE  DISTRICT. 


Name  of  levee. 


MUee 

below 

Bank. 

Cairo. 

904.6 

R. 

904.6 

R. 

904.6 

R. 

906.0 

R. 

906.0 

R. 

909.0 

R. 

909.0 

R. 

909.0 

R. 

909.0 

R. 

909.0 

R. 

910.0 

R. 

910.0 

R. 

910.0 

R. 

910.0 

R. 

910.0 

R. 

926.0 

R. 

926.0 

R. 

940.0 

R. 

941.0 

R. 

942.0 

R. 

Contractor. 


Lengrth 
of  line. 


Lensth 
ofaxuBof 

river 
covered. 


Average 
height 
above 
ground 
surfHce. 


I 


1  I 

2  I 
8 


St.  Jamea. 
Section  4 
Section  6 
Section  6 

Chopin: 
Section  1 
Section  2 

Felicity: 
Section  1 
Section  2 
Sections 
Section  4 
Section  6 

Armant: 
Section  1 
Section  2 
Sections 
Section  4 
Section  6 

Gold  Mine: 
Section  1 
Section  7 

Lulinff 

Lone  Star 

Davis 


MenzleB&Co.. 

....do  

....do 


.do. 
.do. 


..do... 
..do... 
..do... 
..do... 
..do... 


..do. 
..do. 
..do. 
..do. 
..do. 


Hearin  A  Ryan. 

do 

R.  T.Clark 

.....do 

do 


1,100 
1,200 
1,460 

1,664 
1,644 

1,428 
1,800 
1,900 
2,600 
2,000 

2,800 
2,800 
1,900 
1,900 
2,421 

1,966 
2,100 
2,860 
8,288 
2,711 


Fed, 
990 
1,080 
1,800 

1.600 
1,090 

1,480 
1,686 
2,400 
2,460 
1,986 

2,000 
2,100 
1,700 
1,746 
2,420 

1,706 
2,680 
2,672 
8,208 
2,720 


FeeL 
16.1 
18.6 
11.7 

14.1 
16.2 

12.6 
18.0 
12.7 
11.8 
12.9 

11.8 
10.8 
10.4 
11.0 
9.8 

9.1 
12.8 
18.4 
18.2 
18.8 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total  cost. 


Grade  of 
levee 
above 
highest 
known 
water. 


St.  James: 

Section  4 . 

Section  6  . 

Section  6 . 
Chopin: 

Section  1 . 

Section  2 . 
Felicity: 

Section  1 . 

Section  2  . 

Section  3 . 

Section  4  . 

Section  6 . 
Armant: 

Section  1 . 

Section  2  . 

Section  8  . 

Section  4  . 

Section  6 . 
Gold  Mine: 

Section  1 . 

Section  7 . 

Lollng 

Lone  Star 

Davis 


Dec.     8,1902 

.....do.. 

....do 


Nov.  12,1904 
June  18, 1904 
do 


do 

do 

June  29,1904 

do 

do 

do 

do 


Dec.  28,1904 
Dec.    8,1904 

Aug.  80,1904 
Aug.  81,1904 

do 

Sept.  26, 1904 
.....do 


.do. 
.do. 
.do. 
.do. 
.do. 


Oct.  7,1904 
Oct.  8,1904 
Nov.    8,1904 

do 

.....do 


Dec.  19,1904 

do 

June  29, 1904 

do 

do 


Mar.  29,1906 
Apr.  24,1906 
Mar.  10,1906 
Oct.  18,1904 
Feb.  18,1906 


7,811.62 
6,966.11 
18,664.66 

12,671.87 
12,606.88 

12,868.87 
12,660.20 
12,768.48 
12,687.81 
12,916.10 

12,468.88 
12,708.77 
12,499.67 
12,796.76 
12,667.04 

9,814.09 
12,882.28 
14,087.16 
14,160.86 
18,781.68 


14.60 
14.60 
14.60 

14.60 
14.60 

12.00 
12.00 
12.00 
12.00 
12.00 

12.00 
12.00 
12.00 
12.00 
12.00 

U.97 
n.97 
16.97 
16.97 
16.97 


$1,182.68 

867.84 

1,966.48 

1,887.42 
1,818.79 

1,484.27 
1,619.22 
1,681.61 
1,604.64 
1,649.98 

1,496.21 
1,6S6.06 
1,499.94 
1,686.49 
1,606.84 

1,114.90 
1,686.02  I 
2,890.69  ' 
2,408.10 
2,880.24 


FBeL 


8.9 
8.9 
8.9 

8.9 
8.9 

8.9 
8.7 
8.7 
8.8 
8.8 

8.8 
8.7 
8.7 
8.7 
8.7 

8.6 
8.6 
8.4 
8.4 
8.4 
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Fburih  district  levees,  i^-f-5— Continued. 
LAFOURCHE  LEVEE  DISTRICT-^ontinQed. 


Distance  from  center  of 

Avenge 

height 

above  old 

levee. 

levee  to  river  bank. 

Name  of  levee. 

New  or 
enlarge- 
ment. 

No. 

g 

lAnd 

River 

Least. 

Great- 

Aver- 

Nature of 
bank. 

h 

■lope. 

dope. 

est. 

ts*. 

St  Jamee: 

FL 

FseL 

FnL 

Fed, 

Mart. 

fM. 

F^eL 

1 

Section  4... 

8 

Stol 

Stol 

Enlarge- 
ment. 

2.4 

270 

880 

330 

Washing. 

2 

SecUonS... 

8 

Stol 

Stol 

....do.... 

2.2 

290 

365 

S25 

Do. 

S 

Sectlone... 

8 

Stol 

Stol 

....do.... 

2.1 

166 

890 

260 

Do. 

4 

Chopin: 

Section  1... 

8 

Stol 

Stol 

....do.... 

2.0 

000 

7S0 

660 

Do. 

5 

Section  2... 

8 

Stol 

Stol 

....do.... 

1.8 

670 

765 

695 

Do. 

6 

Felicity: 

Section  1... 

8 

Stol 

Stol 

....do..-. 

1.8 

SOO 

575 

450  1  StotioDary. 

7 

Section  2... 

8 

Stol 

Stol 

....do.... 

1.2 

660 

700 

625  1  Making 

8 

SecUonS... 

8 

Stol 

Stol 

....do.... 

1.0 

620 

775 

654  1         Do. 

9 

Section  4... 

1 

Stol 

Stol 

....do.... 

.7 

600 

776 

675  i         Do. 

10 

Sections... 

Stol 

Stol 

....do.... 

1.4 

620 

700 

fiOO  '         Do. 

Annant: 

11 

SecUonl... 

8 

Stol 

Stol 

....do.... 

LI 

420 

800 

632            Do. 

12 

8ecUon2... 

8 

Stol 

Stol 

...do.... 

LI 

220 

439 

832     SUtiooaiT. 

18 

Sections... 

8 

Stol 

Stol 

....do.... 

L8 

150 

200 

178  ,  WMhing. 

14 

Section  4... 

8 

Stol 

Stol 

....do.... 

L9 

lis 

805 

183  I         Do. 

15 

Sections... 
Qold  Mine: 

8 

Stol 

Stol 

....do.... 

L6 

178 

296 

254            Do. 

16 

Section  1... 

8 

Stol 

Stol 

....do.... 

L4 

104 

200 

158  1         Do. 

17 

Section  7... 

8 

Stol 

Stol 

....do.... 

LI 

S04 

SOO 

482 

Do. 

18 

Luling 

8 

Stol 

Stol 

....do.... 

LI 

165 

480 

400 

Do. 

19 

Lone  Star 

8 

Stol 

Stol 

....do.... 

LI 

165 

S64 

275 

Do. 

m 

DavlB 

8 

Stol 

Stol 

....do.... 

L2 

240 

400 

850 

Da 

[Uncompleted  levees.] 


No. 


Name  of  levee. 


MUefl 

below 

Bank. 

Cairo. 

925 

R. 

925 

R. 

925 

R. 

925 

R. 

925 

R. 

Contractor. 


Length 
of  Ifiie. 


Length  of 

axis  of 

river 

covered. 


Aren«e 
height 
above 
ground 
sorfsce. 


Gold  Mine: 
Section  2 
Sections 
Section  4 
Section  5 
Sections 


Hearin  &  Ryan. 

....do :.... 

....do 

....do 

....do 


F^eL 
1,041 
2,097 
2.000 
2,500 
2,800 


Fed, 
1.041 
2.008 
1.996 
2.790 
2.140 


Jhet 

12.7 
10.6 
U.6 
11.0 
U.1 


No. 


Name  of  levee. 


Date  of  con- 
tract 


Total  yard- 
age. 


Price  per 
cable 
yard. 


Distance  from  center 
of  levee  to  river  bank. 


Least. 


Great- 
est 


Aver- 
age. 


Grade  (rf 
levee 
above 
highest 
known 
water. 


Gold  Mine: 
Section  2. 
Sections. 
Section  4. 
Sections. 
Section  6. 


Dec.  19. 1904. 

....do 

....do 

....do 

....do 


16,574.66 
11.315.24 
12,514.99 
12,8?7.88 
12,584.08 


Cent*. 
1L97 
11.97 
1L97 
1L97 
11.97 


Feet. 
141 
210 
285 
243 
420 


282 

325 
300 
452 
580 


F^eL 
204 
300 
2G0 
404 
500 


Fed. 


8.6 
8.6 
8.6 
S.5 


I 


No. 


Name  of  levee. 


Gold  Mine: 
Section  2. , 
Section  8. 


3  <        Section  4. 

4  '        Sections. 

5  I         Section  6. 


Section. 


Land 
slope. 


Feet. 
Stol 
Stol 

Stol 
Stol 
Stol 


River 
slope. 


FeeL 
Stol 
Stol 

Stol 
Stol 
Stol 


New  or  en- 
largement. 


Average 

above 

old  levee. 


New 

Enl  arge- 

ment. 
....do.... 
....do.... 
....do.... 


FteL 


L8 

L6 

L2 

.9 


Nature  of 
bank. 


Washing. 
do 


.....do. 
.....do. 

,....do. 


Condition  of  oontrsci 


No  work  done. 
46  per  cent  in  place. 

No  work  done. 

Do. 
40  per  cent  in  place. 
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Fourth  district  levees,  i«?^-J— Continued. 

BARATARIA  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 

river 
covered. 

Average 
height 
above 
ground 
surface. 

1 

Alliance -- 

998 
1,016 
1,010 

R. 
R. 
R. 

Geo.  H.  Con 
do 

tad 

F^eet. 
8,042 
2.646 
8,068 

FeeL 
8,000 
2,500 
8,000 

Feet. 
7.8 

? 

Point  Michel . 

7.0 

8 

B.  W.  Borne 

8.6 

No. 

Name  of  levee. 

Date  of  con- 
tract. 

Work  com- 
pleted. 

Total  yard- 
age  paid  for. 

Price 
per 
cubic 
yard. 

Total  cost 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

Alliance - 

Sept.  90. 1904 

Feb.     9.1906 
Jan.     8,1905 
Mar.  10,1906 

80.285.55 
15,948.76 
40,726.97 

Cents. 
17.40 
28.00 
18.49 

S5.260.96 
S.  667. 06 
7.590.42 

2.2 

? 

Point  Michel . 
Woodland 

do 

[)'i0O4' 

1.6 

8 

Oct.   1 

2.5 

No. 

Name  of 
levee. 

Section. 

Newer 
enlarge- 
ment. 

Average 
height 
above 

old  levee. 

Distance  from  center 
of  levee  to  river  bank. 

Nature  of 

Crown. 

Land 
slope. 

River 
slope. 

Least 

Great- 
est. 

Aver- 
age. 

bank. 

1 
2 

3 

Alliance 

Point  Michel. 

Woodland  ... 

Put. 
8 
8 

8 

8tol 
8tol 

8tol 

Stol 
8tol 

Stol 

New 

New  and 
enlaige- 
ment. 

Enlarge- 
ment 

Feet. 
2.5 
1.2 

1.7 

FfeeL 
180 
120 

140 

Feet. 
220 
180 

SOO 

FeeL 
190 
140 

180 

Caving. 
Stationary. 

Making. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 
of  axis  of 

river 
covered. 

Average 
height 
above 
ground 
surface. 

1 

Ophelia: 

Section  1 

866 
866 
866 
866 
866 
866 
866 
866 
866 
866 
•     866 

873 
873 
873 
878 
873 
873 

875 
875 
875 
875 
875 
875 

877 
87? 
87? 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

M.L.Linnan  ....^ 

do 

FeeL 
658 

600 
600 
600 
600 
600 
600 
500 
656 
892 
665 

1,065 
900 
900 
800 
800 

1,100 

1,200 
1,000 
1,100 
1,200 
1,800 
1,800 

1,000 

1,100 

964 

FeeL 
660 
680 
610 
680 
630 
610 
510 
490 
480 
800 
752 

957 
860 
900 
766 
804 
1,100 

1,204 
1,007 
996 
1,900 
1,865 
1,244 

1,016 

1,081 

966 

Feet. 
13.7 

? 

8ection2 

13.9 

8 

Section  S 

do 

18.8 

4 

Section4 

do 

13.7 

5 

Sections 

do 

18.9 

6 

Section6 

do.            

18.9 

7 

Section? 

do 

18.7 

8 

Sections 

do 

18.9 

9 

Section  9 

do 

18.8 

10 

Section  10 

Section  11 

Arizona: 

Section  1 

do 

13.9 

11 

do 

14.0 

1? 

Menzies<Sc  Co 

15.6 

13 

Section  2 

Section  3 

do 

16.1 

14 

do 

16.0 

15 

Sectlon4 

do 

16.1 

ir> 

Sections 

Section? 

Dreyfus: 

Section  1 

do 

16.2 

17 

do 

16.8 

18 

do 

16.0 

19 

Section  2 

do 

16.8 

20 

Sections 

Section4 

Section6 

Section  6 

Southwood: 

Section  1 

8ection2 

Section? 

do 

16.6 

21 

do 

15.6 

22 

do 

16.1 

28 

do 

16.1 

24 

do 

16.6 

26 

do 

17.0 

26 

do 

18.8 
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BEPOBT   OF  THE  CHIEF   OF   ENQINEEBS,  V.  8.  ARMT. 


Fourth  dutrid  UvuSy  i^.^-^— Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT-Condnaed. 


Mo.         Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

TiCngth 
of  line. 

Lensth 
of  ad  of 

river 
covered. 

Average 
lieig7t 
above 
gitrand 
surface. 

77 

Le  Blanc: 

Secttonl 

8ection2 

884 
884 
884 
884 
884 

886 
886 
886 
886 
886 

888 
888 
888 
888 
888 
888 

889 
889 
889 

906 

906 
906 
906 
906 

906 

907 
907 
907 
907 

909 

917 
917 
917 

922 
922 
922 
922 
922 

923.5 
923.5 
928.5 
928.5 
923.5 

925 
925 
925 
925 
925 

985 
985 

L.    ' 

L. 

L. 

L. 

L. 

L. 
L. 
L. 
L. 
L. 

L. 
L, 
L. 
L. 
L. 
L. 

{:: 

L. 

L. 
L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 

L. 

L. 
L, 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 

L. 

Jafl.R.Marlow 

788 
900 

1,200 

1,200 

800 

400 
600 

667 
1,200 
1.496 

1,600 
1.800 
1,400 
1,700 
1,600 
i;471 

1,163 

1,300 

978 

1,800 
1,800 
1200 
1,800 
1.500 
1.500 
1,400 

1,000 
1,000 

1,600 

1,400 

894 
900 
886 

1,697 
1,900 
1,500 
1,600 
1,300 

1.700 
1.900 
2.000 
1,600 
1.400 

1,400 
1.700 
2,100 
2,100 
1,806 

1,804 
2.088 

FkL 

700 

878 

1,198 

1208 

798 

405 

482 

581 

1.127 

1,533 

1.581 
1,280 
2,000 
2.000 
1,416 
1,387 

1.162 

1,306 

994 

1,447 
1,470 
1,248 
1,804 
1,606 
1,406 
1,400 

998 
1,070 
1,204 
1.519 

1.826 

843 
868 
790 

1,665 
1,800 
lldOO 
1,604 
i;817 

1,800 
1,847 
1,967 
1,565 
i;4S8 

1,440 
1,789 
2.184 
2,087 
i;786 

1.807 
2.081 

FteL 
13.5 

?8 

do 

13.0 

?9 

Section  8 

do 

18.4 

80 

Section  4 

do 

14.  S 

31 

Section  6      

do 

14.0 

87 

Darrow: 

Sectionl 

Jordan  Bros 

14.2 

8H 

8ection2 

do 

13.7 

84 

Sections 

Section  4 

do 

14.1 

85 

do 

14.2 

86 

8ection5 

Hermitage: 

Section  1 

do 

14.4 

87 

Hearin  &,  Ryan 

14.0 

88 

Section  2 

do 

14.1 

89 

Sections 

do 

do 

do 

do 

Jordan  Bros 

13.0 

40 

Section  4 

10.9 

41 

Section  5 

10.8 

47 

Section6 

13.9 

48 

Marchand: 

Section  1 

13.9 

44 

8ection2 

do 

14.0 

45 

Sections 

Lambert: 
Section  1 . 

do 

14.4 

46 

M.  L.  Unnan 

ia9 

47 

Section 2  ...v.'.'.'.. 

do 

U.l 

48 

Section  3 

do 

10.7 

49 

Section  4  .*!.!..!.. 

do 

do 

do 

do 

do 

10.4 

50 

8ection6 

10.7 

51 

Section  6 

10.5 

5? 

Section7 

18.4 

W\ 

Oneida: 

Sectionl 

18.8 

M 

Section  2  . . . 

do 

13.4 

56 

Section  3  . 

do 

18.8 

66 

Section  4 ...  . 

do 

13.4 

57 

Hester: 

Section4 

R.T.  Clark 

13.4 

68 

Angelina: 

Sectionl 

do 

18.9 

69 

Section  2 

do 

19.1 

60 

Section  3 

do 

19.0 

61 

Reserve: 

Sectionl 

Men2ies<&Go 

10.0 

67 

Section  2 

do 

9.0 

68 

Sections 

do 

9.9 

64 

Section  4 

do 

11.0 

65 

Section  5 

do 

lao 

66 

Gomland: 
Section  1 

.do 

9.5 

67 

Section  2 

do 

.  ..  do 

10.4 

68 

Sections 

9.7 

69 

Section  4 

do 

10.8 

70 

Section  5 

.do 

9.8 

71 

BeUe  Point: 
Section  1 

do 

10.7 

72 

Section  2 

do 

1L4 

78 

Section  8 

.do 

12.0 

74 

Section  4 

do 

U.8 

75 

Section  5 

do 

13.4 

76 

Good  Hope: 
Section  1 

Jordan  Bros 

12.3 

77 

Section  2 

do 

12.4 
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Fourth  district  levees,  1904^ — Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT— Continued. 


No. 


2  ' 

3  ' 
4 

6 

6  I 
7 

8  ' 

1^ 

11 

I 
12| 
13 
14 
15 
16 
17 

18 
19 
20 
21  ! 

28  < 


Name  of  levee. 


26| 

27l 
28 
291 
90 
31  . 

32 
38 
34 
35 

«l 

37  1 

38  , 
89 
40 
41 

*^1 
4S> 
44  I 
45 

J 

47 

481 

49  ' 

50 

51 

52 


58' 
60l 


Ophelia: 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 

Arizona: 
Section 
Section 
Section 
Section 
Section 
Section 

Dreyfue: 
Section 
Section 
Section 
Section 
Section 
Section 

Soutiiwood 
Section 
Section 
Section 

Le  Blanc: 
Section 
Section 
Section 
Section 
Section 

Darrow: 
Section 
Section 
Section 
Section 
Section 

Hermitage: 
Section 
Section 
Section 
Section 
Section 
Section 

Marchand: 
Section 
Section 
Section 

Lambert: 
Section 
Section 
Section 
Section 
Section 
Section 
Section 

Oneida: 
Section 
Section 
Section 
Section 

Hester: 
Section 

Angelina: 
Section 
Section 
Section 


2 

3 

4 

6 

6 


2 

8 


Date  of  con- 
tract. 


June  29, 1904 

do , 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Sept.  17,1904 

do 

do 

....do 

....do , 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


do. 

do. 

do. 


.do. 
.do. 
•do. 
.do. 
-do. 


Work  com- 
pleted. 


Sept.  8,1904 
Sept.  26, 1904 
Sept.  8,1904 
Aug.  9,1904 
Sept.  26,1904 
July  25,1904 
Aug.  9,1904 
Sept.  8.1904 
Sept.  2U,  1904 
Aug.  15,1904 

...Tdo 


Dec.  8,1904 

do 

Jan.  11,1906 
Dec.  20,1904 
Feb.  28,1906 
Mar.  20,1905 


do 

Mar.  80,1906 
Apr.  12,1906 
Apr.  14,1905 
Apr.  80.1906 
do 


Apr.  12,1906 
Apr.  26,1905 
Mar.  80,1906 

Dec.    7, 1904 

do 

do 

do 

do 


....do. 
....do. 
....do. 
....do. 
....do. 


Dec.  19.1904 

....do 

....do 

....do 

....do 

....do 


Dec.  28,1904 

do 

Dec.  18,1904 

do 

Dec.  28,1904 

Feb.  6, 1905 
Feb.  3,1905 
Mar.  4,1906 

do 

do 

do 


Sept.  17, 1904 

.....do 

do 


Feb.  28,1906 

do 

do 


June  29, 1904 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

.do. 
•do. 
.do 
.do 


I 


Fe^.  24,1903 

....do 

....do 

....do 


Sept.  20,1904 

do 

Sept.  28,1904 

.....do 

Oct.  20,1904 
Nov.  29,1904 
Nov.  28,1904 

Dec.  7,1904 

Jan.  18,1906 

Mar.  21,1905 

Mar.  25,1905 

Feb.  16,1906 

Nov.  1,1904 
Nov.  21,1904 
Dec.  7,1904 


Total  yard- 
age paid  for 


18,688.12 
18,009.24 
13,768.89 
13,241.47 
13,549.08 
13,418.49 
11,643.42 
12,603.49 
12,914.51 
10,577.19 
9,008.04 

13,196.82 
12,506.32 
12,924.11 
12,428.27 
18,601.41 
14,084.41 

18,876.78 
18,280.68 
12,980.28 
18,008.28 
18,787.70 
18,819.09 

12,480.66 
14,014.46 
11,527.54 

12,907.14 
12,040.90 
13,157.19 
12,128.86 
12,669.29 

10,881.57 
18,871.18 
U,  091. 24 
12,769.98 
12,481.62 

12,041.17 
12,170.92 
12,124.99 
12,160.06 
11,918.84 
12,665.11 

11,570.02 
12,506.18 
11,412.95 

11.640.82 
11,918.91 
11,762.05 
12,004.71 
11,428.80 
11,876.39 
11,876.12 

11,384.43 
12,274.52 
12,163.08 
11,451.40 

11,719.96 

10,015.86 
9,284.46 
9,296.51 


Price 

per 

cubic 

yard. 


CenU. 
18.97 
18.97 
13.97 
18.97 
18.97 
18,97 
18.97 
18.97 
18.97 
18.97 
18.  OT 

14.40 
14.40 
14.40 
14.40 
14.40 
14.40 

14.40 
14.40 
14.40 
14.40 
14.40 
14.40 

14.40 
14.40 
14.40 

n.97 
11.97 
11.97 
11.97 
U.97 

11.88 
11.38 
11.88 
11.88 
11.38 

11.97 
11.97 
11.97 
11.97 
11.97 
n.97 

11.75 
11.75 
n.76 

13.97 
18.97 
13.97 
18.97 
18.97 
18.97 
13.97 

13.97 
18.97 
18.97 
18.97 

18.45 

18.45 
24.87 
24.87 


Grade  of 

levee 

Total 

above 

cost. 

highest 

known 

water. 

' 

FeeL 

11,912.28 

4.2 

1,817.89 

4.2 

1,922.82 

4.2 

1.849.88 

4.2 

1,892.80 

4.2 

1,878.87 

4.2 

1,626.58 

4.2 

1.760.70 

4.2 

1,804.16 

4.2 

1,477.68 

4.2 

1,258.42 

4.2 

1,900.84 

4.2 

1,818.87 

4.2 

1.861.07 

4.2 

1,789.67 

4.2 

1,958.60 

4.2 

2,021.96 

4.2 

1,926.11 

4.2 

1,905.21 

4.2 

1,869.16 

4.2 

1,878.19 

4.2 

1,985.48 

4.2 

1.917.96 

4.2 

1.797.22 

4.2 

2,018.08 

4.2 

1,659.95 

4.2 

1,644.08 

4.2 

1,442.87 

4.2 

1.574.91 

4.2 

1,451.76 

4.2 

1,516.51 

4.2 

1,238.32 

4.2 

1,521.68 

4.2 

1,262.18 

4.2 

1,458.22 

4.2 

1,414.71 

4.2 

1,441.33 

4.2 

1,457.96 

4.2 

1,44L36 

4.2 

1,455.66 

4.2 

1,416.62 

4.2 

1,516.06 

4.2 

1,360.68 

4.2 

1,460.42 

4.2 

1,841.02 

4.2 

1,626.15 

8.9 

1,664.87 

8.9 

1,643.16 

8.9 

1,677.06 

8.9 

1,596.58 

8.9 

1,689.28 

8.9 

1,659.09 

8.0 

1,588.42 

8.9 

1,714.75 

8.9 

1,697.78 

8.9 

1,599.76 

8.9 

2,162.33 

8.8 

2,490.95 

3.8 

2,296.61 

8.8 

2,312.04 

8.8 
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Faurlh  ditirict  levees^  i^^-^— Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT-Conttnued. 


No. 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


I 


Total  yard- 
s' paid  for. 


Price 
per 
cubic 
yard. 


Total 
cost. 


Grade  of 
levee 
above 
highest 
known 
water. 


Reserve: 

Section  1  . 

Section  2  . 

Section  8  . 

Section  4  . 

Section  5  . 
Gomland: 

Section  1  . 

Section  2  . 

Section  8  . 

Section  4  . 

Section  5 . 
Belle  Point: 

Section  1  . 

Section  2  . 

Sections . 

Section  4  . 

Section  5 . 
Oood  Hope: 

Section  1  . 

Section  2  . 


Jan.  19,1901 

do 

do 

do ....... 

do 


....do. 
....do. 
....do. 
....do. 
....do. 


....do. 

do. 

do. 

....do. 
do. 


June  29, 1904 
do 


I 


Jnly  13.1901 
July  25,1904 
Aug.  1,1904 
Aug.  19,1904 
Aug.  29, 1904 

Sept  8,1904 
Sept.  19, 1904 
Sept.  29, 1904 
Oct.  8,1904 
Oct.    25,1904 

Nov.  3,1904 
Nov.  14,1904 
Nov.  19,1904 
Nov  28,1904 
Dec.     8, 1904 

Sept.    1,1904 
.do.. 


13,670.09 
18,457.37 
12,293.00 
13,281.58 
13,995.74 

13,107.38 
13,668.64 
13,411.21 
13,418.76 
12,382.27 

13,852.65 
13,708.29 
12,903.01 
14,248.84 
14,869.28 

11,540.48 
11,933.84 


Centt. 
12.95 
12.96 
12.95 
12.95 
12.96 

12.95 
12.95 
12.95 
12.95 
12.95 

18.25 
13.25 
18.25 
13.25 
13.25 

12.98 
12.98 


tl,770.28 
1,742.78 
1,678.58 
1,719.96 
1.812.45 

1,697.41 
1,756.49 
1.736.75 
1,787.72 
1,606.60 

1,835.47 
1,816.85 
1,709.65 
1,887.91 
1.970.18 

1,497.95 
1,548.95 


F^uL 


3.8 
3.7 
3.7 
S.7 
3.7 

3.7 
3.7 
3.6 
3.6 
3.6 

3.6 
3.5 
35 
8.5 
3.4 

3.4 
3.4 


No. 


Name  of 
levee. 


Ophelia: 

Section  1.. 
Section  2.. 
Section  8. . 
Section  4.. 
Sections.. 
Section  6.. 
Section  7.. 
Section  8.. 
Section  9. . 
Section  10. 

Section  11. 
Arizona: 

Section  1.. 

Section  2. . 

Section  8.. 

Section  4.. 

Section  5.. 

Section  7.. 
Dreyfus: 

Section  1.. 

Section  2.. 

Section  8. , 

Section  4.. 

Sections., 

Section  6.. 
South  wood: 

Section  1.. 

Section  2.. 

Section  7.. 
Le  Blanc: 

Section  1.. 

Section  2. . 

Section  3.. 

Section  4.. 

Section  5. . 


Darrow: 
Section  1. 
Section  2. 
Section  8. 


Section. 


t^^^^mrt    Land     River 
crown.  gjQp^   !  ^^^^ 


Feei. 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 


3tol 
8tol 
8tol 
8tol 
3tol 
3tol 
3tol 


stoi 
3tol 

Stol 

8tol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

3tol 

3tol 

8tol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Stol 

Jfert. 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

Stol 
3tol 
Stol 
Stol 
Stol 


Stol 
Stol 
Stol 


New  or 
enlarge- 
ment. 


Average 
height 

above  old 
levee. 


New.... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Enlarge- 
ment. 
....do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 

....do... 

....do... 

....do... 

....do... 

New  and 
enlarge- 
ment 


New.... 
...do... 
New  and 
enlarge- 
ment 


Feet. 


2.8 

2.9 

2,0 
2.2 
2.3 
2.5 
2.6 
2.0 

1.9 
2.5 
2.6 
1.8 
1.6 
2.3 

2.0 
2.1 
1.8 

1.9 
2.1 
2.2 
2.8 
2.3 


Distance  from  center  ! 
of  levee  to  river  bank. 


2.2 


Least. 


Great-   Aver- 
est.       age. 


Nature  of 
bank. 


Fea.   I  Feet, 
200    220 


210 
210 
200 
195 
195 
150 
200 
80 
220 


295  I   525 


290 
285 
220 
205 
200 
200 
205 
205 


250 
400 
430 
601 
1,000 
800 

285 
200 
190 
200 
295 
894 

.390 
475 
634 

ISO 
130 
183 
200 
170 


190 
218 
267 


400 
480 
600 
1,104 
1,100 
437 

350 
285 
360 
866 
415 
415 

515 
585 
790 

175 
175 
240 
220 


210 
270 


Feet. 
210 
215 
212 
205 
200 
196 
170 
180 
120 


835 


Washing. 
Do. 
Do. 
Do. 
Do 
Do. 
Do. 
Do. 
Do, 
Do. 

Do. 


210  t  Do. 
450  Caving. 
504  Do. 
851  Do. 
1,025  I  Do. 
320  I    Do. 


300 
247 
804 
240 
875 
404 

456 
550 
737 

150 
153 
164 


20O 
243 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do, 

Stationary. 

Do. 

Do. 

Do. 
Washing. 


Do. 
Do. 
Do. 
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Fourth  district  levees,  1904-6 — Continaed. 
PONTCHARTRAIN  LEVEE  DISTRICT-Contiiined. 


Section. 

Distance  from  center 

No. 

Name  of 
levee. 

New  or 

Average 
height 

above  old 
levee. 

of  levee  to  river  bank. 

Nature  of 

Crown. 

Land 
dope. 

River 
slope. 

ment. 

Least. 

Great- 
est. 

Aver- 
age. 

bank. 

Danow— Con. 

FM. 

Feet. 

Feet. 

Feet. 

Feet. 

Feel. 

FeeL 

35 

Section  4.. 

8 

Stol 

Stol 

Enlarge- 
ment. 

2.0 

266 

348 

807 

Washing. 

36 

Section  6.. 
Hermitage: 
Sectionl.. 

8 

Stol 

Stol 

....do... 

1.6 

171 

241 

135 

Do. 

37 

8 

Stol 

Stol 

....do... 

1.3 

164 

800 

200 

Caving. 

88 

Section  2.. 

8 

Stol 

Stol 

....do... 

L4 

200 

320 

806 

Do. 

39 

Sections.. 

8 

Stol 

Stol 

....do... 

1.5 

246 

400 

808 

Washing. 

40 

8ecUon4.. 

8 

Stol 

Stol 

....do... 

2.0 

240 

260 

804 

Stationary. 

41 

Section  5.. 

8 

Stol 

Stol 

....do... 

1.8 

300 

370 

340 

Do. 

42 

Section  6.. 
Marchand: 

8 

Stol 

Stol 

....do... 

2.1 

317 

400 

385 

Making. 

48 

Sectionl.. 

8 

Stol 

Stol 

....do... 

2.6 

263 

310 

278 

Stationary. 

44 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.7 

210 

401 

.297 

Do. 

45 

Sections.. 
Lambert: 

8 

Stol 

Stol 

....do... 

8.0 

298 

407 

889 

Do. 

46 

Sectionl.. 

8 

Stol 

Stol 

....do... 

2.9 

400 

504 

474 

Making. 

47 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.8 

329 

562 

431 

Do. 

48 

Sections.. 

8 

Stol 

Stol 

....do... 

2.0 

827 

476 

437 

Do. 

49 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.7 

431 

465 

441 

Do. 

50 

Section  6.. 

8 

Stol 

Stol 

....do... 

2.4 

425 

466 

488 

Do. 

61 

Section  6.. 

8 

Stol 

Stol 

....do... 

2.6 

389 

421 

404 

Stationary. 

62 

Section?.. 
Oneida: 

8 

Stol 

Stol 

....do... 

2.6 

294 

876 

848 

Do. 

63 

Sectionl.. 

8 

Stol 

Stol 

....do... 

2.6 

284 

371 

847 

Do. 

64 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.6 

248 

359 

804 

Do. 

65 

SecUonS.. 

8 

Stol 

Stol 

....do... 

2.1 

262 

261 

307 

Do. 

56 

Section  4.. 
Hester: 

Section  4.. 

8 

Stol 

Stol 

....do... 

1.9 

184 

252 

207 

Washing. 

67 

8 

Stol 

Stol 

....do... 

2.0 

286 

600 

880 

Caving. 

Anirellna: 

68 

Sectionl.. 

8 

Stol 

Stol 

....do... 

3.4 

490 

560 

620 

Do. 

59 

Section  2.. 

8 

Stol 

Stol 

....do... 

S.2 

493 

636 

610 

Do. 

60 

Sections.. 
Reterve: 

8 

Stol 

Stol 

....do... 

3.6 

525 

660 

680 

Do. 

61 

Sectionl.. 

8 

Stol 

Stol 

....do... 

2.8 

183 

210 

167 

Stationary. 

62 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.1 

120 

230 

188 

Do. 

63 

Sections.. 

8 

Stol 

Stol 

....do... 

2.S 

145 

800 

217 

Washing. 

64 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.3 

162 

850 

234 

Do. 

65 

Section  5.. 
Ck>mland: 
Sectionl.. 

8 

Stol 

Stol 

....do... 

2.8 

225 

24S 

282 

Stationary. 

66 

8 

Stol 

SUil 

....do... 

2.1 

134 

220 

165 

Do. 

67 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.8 

90 

270 

270 

Do. 

68 

SecUonS.. 

8 

Stol 

Stol 

....do... 

2.6 

76 

267 

167 

Do. 

69 

Section  4.. 

8 

Stol 

Stol 

....do... 

8.0 

70 

140 

112 

Do. 

70 

Section  6. . 
Belle  Point: 

8 

Stol 

Stol 

....do... 

3.4 

62 

120 

92 

Do. 

71 

Sectionl.. 

8 

Stol 

Stol 

....do... 

3.0 

86 

150 

113 

Do. 

72 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.6 

140 

229 

173 

Do. 

78 

Sections.. 

8 

Stol 

Stol 

....do... 

2.2 

178 

220 

212 

Making. 

74 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.8 

178 

220 

206 

Do. 

76 

Section  6.. 
Good  Hope: 
Sectionl.. 

8 

Stol 

Stol 

....do... 

2.6 

214 

280 

243 

Do. 

76 

8 

Stol 

Stol 

....do... 

2.8 

181 

200 

188 

Stationary. 

77 

Section  2.. 

8 

Stol 

Stol 

....do... 

2,7 

120 

196 

174 

Do. 
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Fourth  district  levees,  i«?-#-J— Continued. 

PONTOHABTRAIN  LEVEE  DI8TRICT«-Contiiiaed. 
[Unoompleted  lereee.] 


No. 


Name  of  levee. 


Mlle« 

below 

Bank. 

Cairo. 

873 

L. 

875 

L. 

877 

L. 

877 

L. 

877 

L. 

877 

L. 

907 

L. 

907 

L. 

907 

L. 

906 

L. 

908 

L. 

906 

L. 

909 

L. 

909 

L, 

Ck>iitractor. 


Len^rth 
of  line. 


Length  of 

axis  of 

river 

covered. 


Avenge 
height 
above 
ground 
surfacf. 


Ariiona: 
Section  6 

Dreyfoa: 
Section  7 

Sonthwood: 
Sections 
Section  4 
Sections 
Section  6 

Oneida: 
Sections 
Sections 
Section  7 

Belmont: 
Section  1 
Section  2 
Sections 

Hester: 
Section  1 
Section  2 


Meuies  A  Go. 


.do. 

.do. 
.do. 
.do. 
.do. 


.  L.  Linnan. 

..do 

..do 


R.  T.  Clark . 

do 

do 


.do. 
.do. 


Fiaet. 
800 

1,192 

1,100 
1.200 

i.aoo 

1,900 

1,398 

1,407 

1,800 
1.200 
1,100 

1.000 
1,100 


FM. 

1,242 

998 
1,200 
1,366 
1.244 

1,077 
1,527 
1,406 

1,220 

1,121 

941 

949 
1,054 


FpfL 
17.0 

l.\3 

15:5 

15.  f. 
15.1 
\h.\ 

16lS 
1S.0 
17.1 

15.5 
15.6 
13.  S 

lfi.5 
15.  < 


No. 


Name  of  levee. 


Date  of 
contract. 


Total  yard- 
age. 


Price  per 
cubic 
yard. 

Distance  from  center  of 
levee  to  river  bank. 

Least. 

Great- 
est. 

Aver- 
age. 

Cents. 
14.40 

FM. 
450 

Fret. 
1,104 

FbcL 
759 

14.40 

884 

410 

396 

14.40 
14.40 
14.40 
14.40 

190 
200 
295 
894 

860 
866 
416 
416 

904 
240 
875 

404 

13.97 

13.97 

•18.97 

116 
600 

611 

601 
684 
674 

306 
562 
567 

18.46 
18.46 
18.46 

500 
460 
460 

560 
500 
490 

510 
515 
470 

18.46 
18.45 

430 
350 

565 
675 

560 
495 

Grade  of 
levee 
above 
high^t 
known 
water. 


Aiixona: 

Section  6. 
Dreyfus: 

Section  7 . 
South  wood: 

Section  3 . 

Section  4 . 

Section  6 . 

Section  6 . 
Oneida: 

Section  6 . 

Sections. 

Section  7 . 
Belmont: 

Section  1 . 

Section  2 . 

Section  8 . 
Hester: 

Section  1. 

Section  2 . 


Sept.  17,1904 
do 


.do. 
.do. 
.do. 
.do. 


June  29, 1904 

do 

do 


Feb.  24,1908 

....do 

....do 


.do. 
.do. 


18,106.66 

12,601.28 

14,089.99 
13,397.97 
18,970.30 
12,887.67 

11,088.80 
12,036.85 
12,069.60 

14,878.11 
13,831.73 
14,289.97 

11,95L08 
13,070.86 


FM. 


12 

4.2 
42 
4.2 
4.2 

3.9 
S.9 
3.9 

3.S 

4.0 


Section. 

S^ame  of  levee. 

Crown. 

Land 
slope. 

River 
slope. 

Arizona: 

FeeL 

FM. 

Feet. 

Section  6. 

8 

8  to  1 

3  tol 

Dreyfus: 
Section  7. 

8 

8  to  1 

3  to  1 

Sonthwood: 

Section  3. 

8 

3  to  1 

Stol 

Section  4. 

8 

Stol 

8  tol 

Section  5. 

8 

3  to  1 

Stol 

Section  6. 

8 

3  tol 

3  to  1 

Oneida: 

Section  5. 

8 

8  to  1 

3  tol 

Section  6. 

8 

3  to  1 

Stol 

Section  7. 

8 

3  to  1 

3  to  1 

Belmont: 

Section  1. 

8 

3  tol 

Stol 

Section  2. 

8 

8  tol 

8  to  1 

Section  3. 

8 

3  tol 

Stol 

Hester: 

Section  1. 

8 

Stol 

Stol 

Section  2. 

8 

8  tol 

3  to  1 

Average 
New  or  en- 1   height 
laigement.' above  old 
I    levee. 


Enlarge- 
ment 

.....do.... 


do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


FeeL 
2.8 


2.0 

2.1 
1.9 
1.8 
1.8 

2.0 
2.1 
1.8 

2.7 
3.0 
3.4 


Nature  of 
bank. 


Condition  of  contnct 


Caving ...   98  per  cent  in  place. 


.do.... 

.do.... 
.do.... 
.do.... 
.do.... 

.do.... 
.do.... 
.do.... 

.do.... 
.do.... 
.do.... 


Do. 

92  per  cent  in  place. 
No  work  done. 

Do. 
16  per  cent  in  place. 

20  per  cent  in  plac« 

No  wo)'k  done. 

31  per  cent  in  place. 

No  work  done. 
Do. 
Do. 

2.7  do 85  per  cent  In  place. 

2.9   do 99  per  cent  in  pl«ce. 
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Fourth  dittrict  leveesj  1904-S — Contmaed. 

LAKE  BOKQNE  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Len^hof 
line. 


Lenfl^thof 

axuof 
river  cov- 
ered. 


Averacre 

height 

above 

ground 

surface. 


No. 


Burton  to  Louder- 
bough. 

Harris  to  Point  Pleas- 
ant. 

Vogt 


1,022 
1,027 
1,024 


L. 
L. 
L. 


Ja8.Clear7.. 
Jos.  Hingle . 
B.  W.  Borne 


Feet. 
6,480 

10,741 

4,022 


PM. 
6,600 

9,000 

4,500 


JM. 


6.8 
6.1 
6.0 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total  vard- 
age  paid  for. 


Price 

per 

cubic 

yards. 


Total  cost. 


Grade  of 
levee 
above 
highest 
known 
water. 


Burton  to  Louder- 
bough 

Harris  to  Point  Pleas- 
ant   , 

Vogt 


Sept.  15, 1904 
do 


Oct.    10,1904 


Dec.  24,1904 

Dec.  20,1904 
Mch.    2,1905 


27,268.10 

34,289.85 
15.102.89 


Cents. 
17.00 

161 
20.00 


84,684.78 

5,864.25 
3,020.58 


Feet, 


1.6 


1.7 
L7 


No.'  Name  of  levee. 

I 
I 


Section. 


1  Burton  to  Loud- 
I     erbougb. 

2  Harris  to  Point 
I     Pleasant. 

3  I  Vogt 


crown,  gjjjp^    gj^jp^ 


f^et. 

8 

8 


Feet. 
3tol 


3tol 
3tol 


Feet. 
3tol 


3tol 
3tol 


Newer 
enlarge- 
ment. • 


Average 
height 
above 

old  levee. 


Enlarge- 
ment 
...do... 

...do... 


Distance  from  center  of 
levee  to  river  bank. 


L8 


1.4 

1.6 


Least. 


Fset. 
150 


180 
180 


Great-    Aver- 


est. 


FeeL 
200 


400 
250 


age. 


100 
820 
150 


Nature  of 
bank. 


Stationary. 

Caving. 

Making. 


Percentage  of  length  of  existing  levee  system  buiU  wholly  or  in  part  by  the  United  Staies. 


District. 

1896. 

1897. 

Perct 
63 
68 
61 
43 
74 
60 

1898. 

im 

1900. 

1901. 

1902. 

1908. 

1904. 

1905. 

Lower  Tensas 

Atchafalaya 

Lafourche 

Perct. 
59 
47 
54 
«80 
63 
58 

Perct. 
66 
65 
61 
50 
75 
65 

Perct. 
72 
67 
62 
54 
77 
66 

Perct. 
7L0 
68.0 
75.0 
63.0 
80.0 
44.5 

Perct. 
71 
69 
82 
55 
78 
46 

Peret. 
72 
68 
83 
56 
78 
46 

Perct. 
78.0 
67.9 
78.0 
55.0 
79.0 
46.0 

Perct 
78.0 
68.0 
77.7 
55.0 
80.0 
44.5 

Perct. 
68.0 
65.5 
77.6 

Barataria 

66.5 

Pontchartrain 

LakeBorgne 

86.9 
49.7 

Percentage  of  total  length  of  exidina  levee  system^  fourth  district^  improving  Mississippi 
River,  built  wholly  or  in  part  by  the  United  Stales. 


Year. 

Pe^cen^                                VAur 
age.                                    ***^- 

Percent- 
age. 

1893 

Percent.  \ 
13.8 
26.2 
86.2 
52.0 
68.0 
65.0 
66.0 

1900 

Percent. 
67.2 

1894 

1901 

68.7 

1805 

1902 

69.0 

1896 

1908 

68.6 

1897 

1904 

66.8 

1898 

1905 ; 

G6.5 

1890 

Sup.  Eng.  1905 18 
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TabidaUd  statement  fhomng  condition  o/leveaand  levee  work  for  period  from  May  1, 1904, 

to  May  1,  1906, 


Levee  district. 


In  sys- 
tem. 


Btdlt. 


Gontents 
in  1904. 


Built  since '  Built  since 
by  United     bv  local 
States,     authorities. 


Con- 
structed 
inI906. 


Lower  Tensas. 
Atchalalaya  . . 
Lafourche  — 

Barataria 

Pontchartrain 
LakeBois;ne.. 

Total.... 


MUn. 

160.24 

128.46 
82.16 
71.88 

125.64 
77.07 


Jfites. 
142.76 
128.46 
82.16 
71.88 
125.64 
77.  m 


Cub.yd», 
18,868,026 
20.165,096 

8.528,8m 

2,972,8M 
15,601,382 

8,564,796 


Cub.ydt. 

25,592 
818,219 
242,938 

86,906 
961,708 

76,606 


Cub.tfdi. 
772,287 
868,782 
52,307 
187,904 
274,133 
125,189 


Cub.yd*. 
797,879 
1,182,001 
295,240 
274.  »M 
1,235,  Ml 
201,796 


645.45 


627.97 


69,500,970 


1,711,964 


2,275,602 


8, 967,566 


Levee  district. 


Lost  dur- 
ing year. 


Contents 
in  1905. 


Required 
to  com- 
plete. 


Estimated 
final  con- 
tents. 


Percent- 
age now 
built. 


Lower  Tensas 
Atchafalaya . . 

Lafourche 

Barataria 

Pontchartrain 
Lake  Borgne . 

Total... 


Cu.  yards. 
816,122 
400,200 

None. 

61.470 
127,097 

54,860 


Cte.  yards. 

19,844,788 

20,946,887 
8,819,184 
8,186,176 

16,610,126 
8,712,241 


Cu,yardM. 

12,(05,960 
4,775,900 
2,685,4fi2 
1,196,220 
5,096,898 
1,412,734 


Cu^tf^rdt, 
31,870,783 
25,722,737 
11,404,696 

4,882,896 
21,709,024 

6,124,978 


67 
81 
77 
73 
77 
72 


960,1 


72,619,297 


27,605,164 


100,214,459 


LOWER  TBNSAB  LBVEB  DISTRICT. 

The  amount  expended  from  June  So,  1904,  to  June  30,  1905,  is  $20,263.03,  dis- 
tributed as  follows: 

Office  expenses,  main  office $564.90 

Other  administrative  expenses ^ 2, 302. 42 

Construction  of  levees  (contracts) 14,985.26 

Surveys 2,256.55 

Repairs  to  plant 37.50 

Care  of  plant 111.90 

New  plant 4.50 

Total 20,263.03 

Money  statement. 

July  1,  1904,  balance  unexpended $33,095.83 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 110, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 110, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 85, 000. 00 

338,095.83 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     20,263.03 

July  1,  1905,  balance  unexpended 317,832.80 

July  1,  1905,  outstanding  liabilities 297.41 

July  1,  1905,  balance  available 317,535.39 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $300, 000. 00 

For  maintenance  of  improvement 5^  000. 00 

Submitted  in  compliance  with  requirements  of   sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


305,000.00 
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ABSTRACT  OP   APPROPRIATIONS. 

"Levees.  Tensas  front:'' 
By  act  of  Congress  of — 

August  2, 1882  (river  and  harbor  act),  allotted $426,160.00 

January  19,  1884  (river  and  harbor  act),  allotted 21,000.00 

January  19,  1884  (river  and  harbor  act),  allotted  by  transfer 3, 000. 00 

July  5,  1884  (river  and  harbor  act),  allotted 98,710.00 

July  6,  1884  (river  and  harbor  act),  allotted  by  transfer 3, 400. 00 

Augusts,  1886  (river  and  harbor  act),  allotted 11,100.00 

August  5,  1886  (river  and  harbor  act),  allotted 16, 000. 00 

August  5,  1 886  (river  and  harbor  act ) ,  allotted 150, 000. 00 

August  11,  1888  (river  and  harbor  act),  allotted «160,000.00 

888, 370. 00 

''Levees,  Tensas  Basin: *' 
By  act  of  Congress  of — 

September  19,  1890  (river  and  harbor  act),  allotted 199, 500. 00 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer . . .  38,,475. 00 

September  19,  1890  (river  and  harbor  act) ,  allotted  by  transfer ...  11, 542. 50 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer ...  1, 334. 76 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer ...  3, 000. 00 

August  5,  1886  (river  and  harbor  act),  reallotted  from  sales 21. 00 

253, 873. 25 

"Lower  Tensas  levee  district:" 
By  act  of  Congress  of — 

July  13,  1892  (river  and  harbor  act),  allotted 160,000.00 

March  3,  1893  (sundrv  civil  act),  allotted 132,000.00 

August  17,  1894  (sundry  civil  act),  allotted 132, 000. 00 

March  3,  1895  (sundry  civil  act),  allotted 132,000.00 

Junes,  1896  (nver  and  harbor  act),  allotted 45,000.00 

June  4,  1897  (river  and  harbor  act),  allotted 228,700.00 

July  19,  1897  (deficiency  act),  allotted 45,000.00 

July  1,  1898  (sundry  civil  act),  allotted 158,000.00 

March  3,  1899  (sundry  civil  act),  allotted 217,300.00 

June  6,  1900  (sundry  civil  act),  allotted 110,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 110,000.00 

March  3,  1903  (sundry  civil  act),  allotted 110,000.00 

April  28,  1904  (sundry  civil  act),  allotted 110,000.00 

March  3,  1905  (sundry  civil  act),  allotted 110,000.00 

March  3,  1905  (river  and  harbor  act),  allotted 85,000.00 

1,875,000.00 

Grand  total 3,017,243.26 

ATCHAFALAYA  LBVEB  DIBTBtCT. 

The  amount  expended  from  June  30, 1904,  to  June  30, 1905,  is  $67,408.89,  distributed 
as  follows: 

OflSce  expenses,  main  office $1,821.65 

Other  administrative  expenses 4, 425. 96 

Construction  of  levees  (contracts) 60,737.34 

Surveys 74.90 

Repairs  to  plant 103.58 

Care  of  plant 229.20 

New  plant 16.26 

Total 67,408.89 


a  Original  allotment  $175, 000.    Of  this  amount  $5,000  was  transferred  to  protection 
of  third  district  and  $10, 000  to  protection  of  fourth  district. 
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Money  statement. 

July  1,  1904,  balance  unexpended $52,787.90 

Amount  allotted  from  sunary  civil  act  approved  April  28,  1904 40, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 40, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 30, 000. 00 

Total 162,787.90 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     67,408.89 

July  1,  1905,  balance  unexpended 95,379.01 

July  1,  1905,  amount  covered  by  uncompleted  contracts 6, 606. 78 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 4, 000. 00 

29,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTBACT  OF   APPROPRIATIONS. 

' '  A  tchafalaya  front: ' ' 
By  act  of  Congress  of — 

August  2,  1882  (River  and  harbor  act),  allotted $110,000.00 

January  19,  1884  (River  and  harbor  act),  allotted 5,000.00 

January  19,  1884  (River  and  harbor  act),  allotted -       4,000.00 

January  19,  1884  ( River  and  harbor  act),  allotted 15, 000. 00 

January  19,  1884  (River  and  harbor  act),  allotted fl9,000.00 

August  5,  1886  (River  and  harbor  act),  allotted 40,000.00 

183,000.00 

*' Levees  right  bank  below  Red  River:'* 
By  act  of  Congress  of — 

September  19,  1890  ( River  and  harbor  act),  allotted 123, 975. 00 

September  19,  1890  ( River  and  harbor  act),  allotted  by  transfer  . .  41, 562. 50 

September  19,  1890  (River  and  harbor  act),  allotted 12, 468. 75 

September  19,  1890  (River  and  harbor  act),  allotted  by  transfer  . .  1, 441. 15 

179,447.40 

'  *  Atchafalaya  levee  district :  * ' 
By  act  of  Congress  of— 

July  13,  1892  (River  and  harbor  act),  allotted 155,000.00 

March  3,  1893  (Sundry  civil  act),  allotted 152,000.00 

August  17, 1894  (Sundry  civil  act),  allotted 152,000.00 

March2,  1895  (Sundry  civil  act),  allotted 152,000.00 

June  6, 1896  (River  and  harbor  act),  allotted 28,125.00 

June4,  1897  (River  and  harbor  act),  allotted 138,600.00 

July  19,  1897  (Deficiency  act),  allotted 28,125.00 

July  1,  1898  (Sundry  civil  act),  allotted 87,000.00 

March  3,  1899  (Sundry  civil  act), allotted 98,800.00 

June  6,  1900  (Sundry  civil  act),  allotted 66,000.00 

June  13,  1902  (River  and  harbor  act),  allotted 40,000.00 

March  3,  1903  (Sundry  civil  act),  allotted 40,000.00 

April  28,  1904  (Sundry  civil  act),  allotted 40,000.00 

March  3,  1905  (Sundry  civil  act),  aUotted 40,000.00 

March  3, 1905  (River  and  harbor  act),  allotted 90,000.00 

1,236,650.00 
Grand  total 1,599,097.40 

a  Original  allotment  $12,000.    $3,000  transferred  to  Tensas  front 
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LAFOURCHE  LBVfiE  DISTRICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $41,052.75,  distrib- 
uted as  follows: 

Office  expenses,  main  office |1, 761. 32 

Other  acuninistrative  expenses 3, 548. 00 

Construction  of  levees  (contracts) 35, 105. 90 

Repairs  to  plant 325.85 

Care  of  plant , 245.68 

New  plant , 6.00. 

Total 41,052.75 

Money  statement, 

July  1,  1904,  balance  unexpended $11,056.51 

Amount  allotted  from  sunary  civil  act  approved  April  28,  1904 40, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 40, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 15, 000. 00 

106,056.51 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    41, 052. 75 

July  1,  1905,  balance  unexpended 65,003.76 


July  1,  1905,  amount  covered  by  uncompleted  contracts 2, 838. 59 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

^  ABSrrRACT  OF  APPROPRIATIONS. 

By  act  of  CongresB  of — 

July  13,  1892  (river  and  harbor  act),  allotted $90,000.00 

March  3,  1893  (sundry  civil  act),  allotted 90,000.00 

August  17,  1894  (sundry  civil  act),  allotted 90,000.00 

March  3,  1895  (sundry  civil  act),  allotted 90,000.00 

June  6,  1896  (nverand  harbor  act),  allotted 8,437.50 

June4,  1897  (river  and  harbor  act),  allotted 41,600.00 

July  19,  1897  (deficiency  act),  allotted 8,437.50 

July  1,  1898  (sundry  civil  act),  allotted 36,000.00 

March  3,  1899  (sundry  civil  act),  allotted 37,050.00 

June  6,  1900  (sundry  civil  act),  allotted 28,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 20,000.00 

March  3, 1903  (sundry  civil  act),  allotted 20,000.00 

April  28,  1904  (sundry  civil  act),  allotted 40,000.00 

March  3,  1905  (sundry  civil  act), allotted 40,000.00 

March  3, 1905  (river  and  harbor  act),  allotted 15,000.00 

Total 654,525.00 

BARATARIA  LBVEE  DISTRICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $22,921.43,  dis- 
tributed as  follows: 

Office  expenses,  main  office $728. 58 

Other  administrative  expenses 2, 119. 15 

Construction  of  levees  (contracts) 16,250.96 

Surveys 2,448.48 

Repairs  to  levees 1,231.78 

Repairs  to  plant 53. 00 

Care  of  plant 89.48 

Total 227921.43 
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Money  statement, 

July  1,  1904,  balance  unexpended $9,280.98 

Amount  allotted  from  sunary  civil  act  approved  April  28,  1904 15, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  Mieux^h  3,  1905 15, 000. 00 

Amount  allotted  from  the  riv^r  and  harbor  act  approved  March  3, 1906 ...  15, 000. 00 

54,280.98 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement * $21 ,  889. 85 

For  maintenance  of  improvement 1,231.78 

22,921.43 

July  1,  1905,  balance  unexpended 31,339.55 

Amount  (estimated )  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $15,000.00 

For  maintenance  of  improvement 2, 000. 00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress  of^ 

July  13,  1892  (river  and  harbor  act),  allotted $80,000.00 

March  3,  1893  (sundry  civil  act),  allotted 60,000.00 

August  17,  1894  (sundry  civil  act),  allotted 60,OCO.OO 

March  2,  1895  (sundry  civil  act),  allotted 60,000.00 

June  3,  1896  (nver  and  harbor  act),  allotted 3,937.50 

June4,  1897  (river  and  harbor  act),  allotted 19,400.00 

July  19,  1897  (deficiency  act),  allotted 3,937.50 

July  1,  1898  (sundry  civil  act),  allotted 27,000.00 

March  3,  1899  (sundry  civil  act),  allotted 24,700.00 

JuneO,  1900  (sundry  civil  act),  allotted 14,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 10,000.00 

March  3,  1903  (sundry  civil  act),  allotted 10,000.00 

April28,  1904  (sundry  civil  act),  allotted 15,000.00 

M!arch3,  1905  (sundry  civil  act),  allotted 15,000.00 

March  3,  1905  (river  and  harbor  act),  allotted 15,000.00 

Total 397,975.00 

PONTCHARTBAIN  LBVEB  DISTEICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $87,131.80,  dis- 
tributed as  follows: 

Ofiice  expenses,  main  office $904.52 

Other  administrative  expenses 4,637.00 

Construction  of  levees  (contracts) 79,033.21 

Surveys 173. 77 

Repairs  to  levees 2,063.96 

Care  of  plant 429.34 

Total 87,131.80 

Money  statement. 

July  1,  1904,  balance  unexpended $39,033.12 

Amount  allotted  from  sunary  civil  act  approved  April  28,  1904 90, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 90, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 60, 000. 00 

,03:112 
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June  30,  1905,  amount  expended  daring  fiscal  year: 

For  works  of  improvement $85, 077. 84 

For  maintenance  of  improvement 2,053.06 

$87, 131. 80 

July  1,  1905,  balance  unexpended 191,901.32 

July  1,  1905,  amount  covered  by  uncompleted  contracts 85, 700. 48 

Amount  (estimated)  required  for  completion  of  existing  project ....  Indeterminate. 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $125,000.00 

For  maintenance  of  improvement 5, 000. 00 

130,000.00 

Submitted  in  compliance  with  requirements  of   sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPBOPRIATIONS. 

"Levees,  left  bank  below  Red  River:*' 
By  act  of  Congress  of — 

September  19,  1890  (river  and  harbor  act) ,  allotted $89, 775. 00 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer. . .  21, 850. 00 

September  19,  1890  ( river  and  harbor  act ) ,  allotted 6, 750. 70 

September  19,  1890  (river  and  harbor  act),  allotted 780. 90 

119,156.60 

"Pontchartrain  levee  district:'* 
By  act  of  Congress  of — 

July  13,  1892  (river  and  harbor  act) ,  allotted 150,000.00 

March  3,  1893  (sundry  civil  act),  allotted 150,000.00 

August  17,  1894  (sundry  civil  act),  allotted  by  transfer 4, 633. 04 

August  17,  1894  (sundry  civil  act),  allotted 150,000.00 

March  2,  1895  (sundry  civil  act),  allotted 150,000.00 

June  3,  1896  (river  and  harbor  act),  allotted 22,500.00 

June  4,  1897  (river  and  harbor  act),  allotted 113,150.00 

July  19,  1897  (deficiency  act),  allotted 22,500.00 

July  1,  1898  (sundry  civil  act),  allotted 76,000.00 

March  3,  1899  (sundry  civil  act),  allotted 74,100.00 

June  6,  1900  (sundry  civil  act),  allotted 50,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 101,500.00 

March  3,  1903  (sundry  civil  act) ,  allotted 81,500.00 

April  28,  1904  (sundry  civil  act),  allotted 90,000.00 

March  3,  1905  (sundry  civil  act),  allotted 90,000.00 

March  3,  1905  (river  and  harbor  act),  allotted 60,000.00 

1,385,883.04 

Grand  total 1,505,039.64 

LAKE  BORONE  LBVEB  DISTRICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $15,936.27,  distrib- 
uted aa  follows: 

Office  expenses,  main  office $206. 82 

Other  administrative  expenm^s 843. 35 

Construction  of  levees  (contract) 12, 931. 73 

Surveys 968.51 

Repairs  to  levees 985. 36 

Repairs  to  plant -50 

Total 15,936.27 
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Money  statement. 

July  1, 1904,  balance  unexpended $1,885.99 

Amount  allotted  from  Bundry  civil  act  approved  April  28, 1904 15, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3, 1905 15, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  Maix^  3, 1905 15, 000. 00 

46,885.99 
June  30, 1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $14,960.91 

For  maintenance  of  improvement 985. 36 

15,936.27 


July  1,1905,  balance  unexpended 30, 949,  i 


Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement , $10,000.00 

For  maintenance  of  improvement 2, 000. 00 

12,000.00 

Submitted  in  compliance  with  reouirements  of   sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress  of— 

July  13,  1892  (river  and  harbor  act),  allotted $50,000 

March  3,  1893  (sundry  civil  act),  allotted 50,000 

August  17,  1894  (sundry  civil  act),  allotted 50,000 

March  2,  1895  (sundry  civil  act),  allotted 50,000 

June  3,  1896  (river  and  harbor  act) ,  allotted 4,500 

June  4,  1897  (river  and  harbor  act),  allotted 22,200 

July  19,  1897  (deficiency  act),  allotted 4,500 

July  1,  1898  (sundry  civil  act),  allotted 24,000 

March  3,  1899  (sundry  civil  act),  allotted 24, 700 

June  6,  1900  (sundry  civil  act),  allotted 14,500 

June  13,  1902  (river  and  harbor  act),  allotted 10,000 

June  13,  1902  (river  and  harbor  act),  allotted 2,000 

March  3,  1903  (sundry  civil  act),  allotted 10,000 

April  28,  1904  (sundry  civil  act),  allotted 15,000 

March  3,  1905  (sundry  civil  act),  allotted 15,000 

March  3,  1905  (river  and  harbor  act),  allotted 15,000 

Total 361,400 

The  following  maps  and  appendixes  accompany  and  form  part  of  this  report: 

Plate  I.— Bondurant  Chute  revetment. 

Plate  II. — Kempe  Bend  revetment 

Plate  III. — Giles  Bend  revetment. 

Plate  IV. — Dredged  channel,  mouth  of  Old  River. 

Plate  V. — New  Orleans  Harbor. 

Plate  VI. — Lower  Tensas  and  Homochitto  levee  districts. 

Plate  VII. — ^Atchafalaya,  I-Afourche,  and  Pontchartrain  levee  districts. 

Plate  VIII. — Barataria  and  Lake  Borgne  levee  districts. 

Appendix  A. — Abstract  of  contracts  in  force. 

Appendix  B. — Commercial  statistics. 

Appendix  C— Report  of  H.  8.  Douglas,  assistant  en^ne^r. 

Appendix  D.— ^Report  of  E.  B.  Geddes,  assistant  engineer. 

Appendix  E.— Report  of  W.  E.  Knobloch,  superintendent. 

Very  respectfully,  your  obedient  servant, 

J.  F.  McIndob, 
Caplaim,  Corps  of  Engineer. 
Col.  0.  H.  Ernst, 

Corps  of  Enffineers,  U,  S.  Armyy 

PresiacrU  Mississippi  Biver  Commission. 
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Appbndix  4  A. 

Abstract  of  contrads  in  force  during  fiscal  year  ending  June  SO,  1905^  fourth  districlf 
improving  Mississippi  River, 


Xame  of  con- 
tractor. 


Amount  and  charac- 
ter of  work. 


Unit  price. 


Date  of  ap- 
proval. 


Dateofbefl[in- 
ningwork. 


Date  of  expi- 
ration of  con- 
tract 


Mendes&Go 

Jas.  R.  Harlow  — 
J.  O.Wright 

R.  T.Clark 

Bobbitt  &  Linnan  . 

C.H.Whipple 

Chas.  P.Willard& 

Co. 
M.  L.  Linnan 

Wm.  Wirt  Johnston 

Menzles  &  Co 

Jordan  Bros 

Menzies  ACo 

M.  L.  Linnan 

A.  Mackie  Grocery 

Co. 
£.  A.  Enochs 

L.  MouledouB 

R.T.Clark 

R.  8.  Cade 

Standard  Oil  Co . . . 

B.R.  Miller 

J.J.  Ball  <&  Co 

O.  H.A.Thomas  Co 

Geo.  H.  Conrad 

Wm.WIrtJohnston 
Jas.  A.  Cleary 

Jordan  Bros 

MenzieB  &  Co 

Geo.  H.  Conrad 

Jafl.R.Marlow 

Benj.  W.  Borne  .... 
Joseph  Hingle 

Jas.K.  Mario  w..,.. 


P8.000   cubic    yards 
I    levee  work. 
126.000    cubic    yards 
[    levee  work. 
77.000    cubic    yards 

levee  work. 

10  barges 

202,100  cubic   yards 

levee  work. 
97.600   cubic    yards 

levee  work. 
109,000  cubic   yards 

levee  work. 
34.000    cubic    yards 

levee  work. 
879,900  cubic    yards 

levee  work. 
[75,000    cubic    yards 
I    levee  work. 
99.000    cubic    yards 
[    levee  work. 
Stem- wheel  steamboat 

96.000    cubic    yards 
levee  work. 


14.5  cents.. 
19.25  cents. 


$4.000.... 
12.72  cents. - 


Bmeigency. 

do 

do 


4  barges 

f 33.600 
levees 
6.900    c 
levee ^ 


cubic   yards 

levee  work. 

,900    cubic    yards 

levee  work. 
28.500   cubic    yards 

levee  work. 
125,800  cubic  yards 

levee  work. 
298,600  cubic   yards 

levee  work. 
Groceries  ($4,779.27)... 

687,100  feet  B.  M.  lum 

Vegetables  ($702.90)... 
42,800   cubic    yards 

levee  work. 
Fresh  meats  ($2,799.75) . 
3,600  gallons  oil  ($882) 
Furnishing  teams ..... 

8,000  tons  rock 

'  285,100  feet  B.  M.  lum- 
ber. 
29,800    cubic    yards 
'     levee  work, 

2barge8 

,  26.600     cubic     yards 
I     levee  work. 
'60,500     cubic     yards 

levee  work. 
81500     cubic     yards 
4    levee  work. 
275,300    cubic    yards 

levee  work. 
16.000     cubic 

levee  work. 
61.600     cubic 

levee  work. 
88.000     cubic 

levee  work. 
14,100     cubic 

levee  work. 
82.800     cubic 

levee  work. 
52.100     cubic 

levee  work. 
28,600  cubic 
,    levee  work. 


13.95  cents. 
18.45  cents. . 
24.87  cents. 
24.74  cents. 
19.5  cents.. 
15.5  cents.. 

$11,120 

2L74  cents.. 


$4,400 

12.96  cents. 


18.25  cents.. 
12.98  cents, 
12  cents..., 
18.97  cents.. 

Various 

$11.50  per  M 


Various 

16.97  cents. 


Apr.  11,1908 

Aug.  24,1908 

Oct.     2,1908 

Dec.  1,1908 
Feb.  5,1904 
Feb.  18,1904 

1904 


[Mar.  11,1 


July  19,1904 
July  28,1904 

do 

Emergency.. 
.....do 


Various. . 

do 

$8. 75  per  day 

$1.96 

$10.89  per  M. 

17.40  cents.. 


$4.400... 
17  cents. . 


do 

Aug.    8,1904 

Emeigency.. 

.....do 

do 

Aug.  28,1904 
Emergency.. 

Sept  28,1904 


Oct 
Oct 


5,1904 
6,1904 


11.88  cents. 
11.76  cents. 


yards 
yards 
yards 
yards 
yards 
yards 
yards 


14.40  cents 
28  cents... 
11.97  cents.. 


18.49  cents. 
20  cents..., 

15|  cents.... 


jOct     8,1904 

....do 

Oct    18,1904 
Oct    21,1904 

> do 

Oct    24,1904 


21.97  cents. 
19.90  cents. 


}.... 


Dec.  18,1902 

Dec.  21,1902 
Oct    81,1902 

Mar.    9,1908 

July  23,1904 

Apr.     1,1904 

Dec.  11,1903 
Jan.  11,1904 
Feb.  28,1904 

Feb.     1,1904 

July  18,1904 

July    1,1904 

Aug.    1,1904 

July  25,1904 

July  28,1904 

July  28,1904 
July     2,1904 

Aug.  10,1904 
Aug.  12,1904 
Aug.  15,1904 
Sept  1,1904 
Sept.  15, 1904 

Oct.    10,1904 

Oct  17,1904 
Oct    20,1904 

Oct    22,1904 

Oct  20,1904 
Oct  27,1904 
Nov.    5,1904 

....do 

Nov.    8,1904 


do. 


.do. 


Dec.  24,1904 

Sept  80, 1904 
Mar.    8,1905 

(«) 


Aug.  1,1904 
Nov.  80,1904 

Oct  27,1904 
Aug.    8,1904 

Dec.     9,1904 

Sept    6,1904 

Nov.    5,1904 

(«) 

Oct    26,1904 

Dec.  80,1904 

Oct.  28,1904 
Mar.  15,1905 

Nov.  10,1904 
Mar.  12,1906 
Dec.  27,1904 
Jan.  6, 1906 
Oct    81,1904 

Feb.  10,1905 

Dec.  22.1904 
Dec.  27,1904 

Feb.  27,1905 

{«) 
Jan.     6,1905 
Dec.     7, 1904 

Mar.  14,1905 
Dec.  20,1904 


a  Time  limit  waived. 
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n  force  durina  jUcal  year  ending  June  J 
improring  Mimstippi  Rwer — Continaed. 


AbMract  of  contracts  in  force  durina  fUcal  year  endmg  June  SO,  1906,  fourik  dittrid, 


Name  of  oon-     I   Amoimt  and  charac- 
tractor.  ter  of  work. 


Woodward,  Wight 

ft  Co. 
Geo.  W.  Dayiflon  <& 

Co. 
W.H.Pritcfaartt& 

Co. 
Natches    Dreaaed 

Beef  Co. 
Wm.  Wirt  Johnston 
Hearin  &  Byan. 


E.  A.  Enochs 

Salmen  Brick  and 
LaiBberCo.,Ltd. 


Groceries  (t6.004.60) . 
Vegetables  (S141.54) . 
Vegetables  (1515.26). 


Unit  price. 


Vaiioas... 

do.... 

do.... 


Fre8hmeat8(S1.6U.06) . ' do 


1  wooden  decked  faaU. 
161,000    cubic    yards 

levee  work. 
419,000  feet  B.M.lumber 
662,000  feet  B.M.lumber  $15.22+  per 
M.6 


$4.100 

11.97  cents. 

$18.50  per  M. 


Date  of  ap- 
4>royal. 


Emexgency.. 

do 

do 

do 

Nov.  26,1904 
Dec.    3,1904 

Emergency.. 
do 


Date  of  begin- 
ning work. 


Oct    26,1904 

Oct.    28,1904 

do 

Nov.  11,1904 

Dec.  29,1904 
Dec.  19,1904 

Aug.     1.1906 
do 


Date  of  expi- 
ration of  COD- 
tract 


Mar.  20,1«6 

Jan.  Sl.l»> 

Mar.  20,190^ 

Do. 

Feb.  28,19ff 
(«) 

Oct     1,1M& 

Oct  ao.isK 


a  Time  limit  waived. 

Appbndix  4  B. 


b  Average. 


FOBEION  COMMBRCB  POST  OF  NEW  ORLEANS. 

The  statistics  relating  to  the  foreign  oommeroe  of  the  port  of  New  Orleaofi  were 
kindly  furnished  by  Hon.  Henry  McGall,  collector  of  costoms. 


Vessels. 

Entrances. 

Clearances. 

1902-8. 

190&-4. 

1904-6. 

1902-3. 

1908^ 

190t4 

Steam 

Sail 

1,287 
87 

1,178 
71 

1,861 
60 

1.278 
79 

1,167 
64 

i,r> 

46 

Total 

1,374 

1,244 

1,411 

1,867 

1,231 

1,41S 

Toial  tonnage  of  above, 

1902-3  0 • 4,792,547 

1903-4  0 4,271,148 

1904-6  0 5,034,684 


Exports  and  imports. 

1903.  a 

1904.  a 

•      1905. « 

EXPOBTS. 

Total  value  of  exports  of  foreign  merchandise  to  foreign 
countries 

$2,750,906 

146,668,388 

2,478,791 
97,660 

•896,106 

150,174,251 

3,466,962 
100,960 

fl.066A« 

Total  value  of  exports  of  domestic  merchandise  to  foreign 
countries 

144,2T2,S!i: 

Total  value  of  exports  of  domestic  merchandise  to  Porto 

Rico 

8.8S7,2S) 

Domestic  specie  exported  to  foreign  countries 

282.414 

Total 

151,985,686 

154,386,289 

148.948^ 

IMPORTS. 

Total  value  of  Imports  from  foreign  countries: 

Free 

16,068,430 
18,501,839 
1,702,084 
8,647,281 
776,600 

19,368,413 

14,662,151 

1,836,042 

4,628,639 

1,027,690 

19. 791, 06-^ 

Dutiable 

14.026.664 

Transit  to  Mexico 

l>8,9g 

Transported  to  interior  ports 

4,U1.266 

Specie 

•7i9,2n 

Total 

34,696.234 

41,512,886 

40,347,a'i 

__ 

a  May  1  to  May  1. 
Total  duties  collected :  In  1903,  98,954,781.79:  1904, 18.800,944. 


20:  1906,16,696,664.29. 
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Appendix  4  C. 

BBPOBT  OF  MB.    H.    S.    DOUGLAS,    Afi8IfiTANT  ENOINSBR. 

New  Orleans,  La.,  May  i,  190S. 

Captain:  I  have  the  honor  to  submit  the  following  report  relating  to  channel 
works  in  the  fourth  district,  improving  Mississippi  River,  from  May  1,  1904,  to  May 
1,  1905: 

Bondurant  revetment  {644  12.).— The  high  water  of  1904  caused  practically  no 
changes  in  the  channel  or  works  at  this  locality.  The  three  cross  sections  at  the 
head  of  the  chute  have  been  resounded,  but  no  material  chan^  were  developed. 
Along  the  revetment  the  bank  line  is  unchanged,  and  the  work  itself  is  senerally  in 
good  condition,  except  the  upper  bank  work  placed  in  1900-1901,  which  has  been 
considerably  injure  i  oy  the  excessive  saturation  of  the  bank  caused  by  seepage  from 
Lake  Bruen.  This  has  caused  no  apparent  injury^  to  the  effectiveness  of  the  work  as 
a  whole.  The  breaking  up  of  one  of  the  original  board  mattresses  and  a  slight 
tendency  of  the  current  to  eat  into  the  bank  line  immediately  above  the  revetment 
necessitated  the  replacing  of  the  board  mattress  with  one  of  standard  construction, 
and  a  short  extension  of  the  revetment  upstream,  but  beyond  maintenance,  this 
may  be  considered  a  finished  and  successful  work.  Immediately  below  the  revet- 
ment the  unprotected  bank  is  receding  at  the  rate  of  about  27  feet  per  year;  but  as 
the  distance  to  the  levee  is  317  feet,  no  immediate  extension  of  the  work  is  indicated, 
even  if  the  present  rate  of  recession  is  maintained. 

Kempe  Bend  revetment  (6S7  R,). — The  survey  develops  that  along  the  revetment 
above  section  15  there  is  still  a  low-water  channel  less  tnan  40  feet  deep.  At  section 
1,  near  the  head  of  the  work,  the  30-foot  channel  is  but  40  feet  wide,  which  gives  a 
low- water  area  between  30-foot  contours  of  only  1,200  square  feet,  whereas  the  low- 
water  area  between  30-foot  contours,  at  section  3,  near  the  lower  end  of  the  revetment, 
is  23,000  square  feet,  or  twenty  times  as  great.  Such  an  abnormal  condition  of  af&iirs 
would  appear  to  be  a  menace  to  the  integrity  of  the  revetment,  as  a  sudden  shift  of 
the  gravel  bar  opposite  may  cause  enormous  and  sudden  scour  at  the  shoal  place  and 
consequent  destruction  of  work.  Below  section  15  the  50-foot  contour  is  continuous, 
and  the  following  changes  in  it  from  October,  1903,  to  September,  1904,  are  noted: 

At  section  12  there  has  been  a  fill  causing  an  advance  of  82  feet  in  the  50-foot  con- 
tour. On  sections  1,  4,  5,  7,  8,  9,  10,  and  11  there  has  been  a  scour  causing  a  reces- 
sion of  the  contour  of  from  25  to  63  feet.  At  sections  10,  11,  12,  and  13  there  has 
been  a  fill  in  the  channel  along  the  outer  edge  of  the  mattress  of  from  10  to  20  feet, 
and  at  sections  1,  1},  2,  3,  4,  7,  and  8  there  has  been  a  scour  of  from  10  to  20  feet  in 
the  channel. 

Upon  the  whole,  with  the  exception  of  the  recession  of  the  50-foot  contour  toward 
the  bank,  no  unfavorable  changes  have  been  developed  by  the  survey.  There  has 
been  no  failure  of  revetment  in  this  bend  since  November,  1903,  and  the  present  out- 
look for  the  ultimate  success  of  this  work  is  encouraging. 

Natchez  and  Vidalia  fiarbors  ( Giles  Bend)  (689  X.).— The  survey  of  November,  1904, 
develops  but  slight  changes  along  the  revetted  bank  when  compared  with  the  survey 
of  November,  1903.  The  onlv  marked  change  is  the  disappearance  of  the  50-foot 
contour  at  the  lower  end  of  the  lower  revetment.  Of  course  the  recession  of  bank 
line  and  contours  along  the  unprotected  portions  of  the  bend  has  continued  at  the 
rate  of  about  100  feet  per  year.  Some  interesting  comparisons  can  be  made  along 
the  upper  revetment  by  going  back  to  the  original  survey  of  February,  1897,  when 
the  spur  dikes  were  first  placed,  and  comparing  with  the  most  recent  survey.  Oris 
inally  the  deepest  continuous  contour  in  front  of  the  work  was  50  feet,  and  for  this 
reason  the  50-ioot  contour  will  be  used  as  a  basis  for  comparison.  In  the  table  fol- 
lowing is  given  the  maximum  recession  of  this  contour  toward  the  bank  and  the 
total  scour  in  the  channel  during  the  eight  years  which  have  elapsed  since  the  sur- 
vey of  1897: 


Location  between  spuTs. 

Recession 
of  50-foot 
contour. 

Scour  in 
channel. 

Location  between  spurs. 

Recession 
offiO-fbot 
contour. 

Scour  in 
channel. 

Nofl.land2 

FeeL 

260 

95 

103 

170 

176 

73 

66 

FeeL 
20 
10 
10 

No8.8and9 

Feet, 

86 
105 
115 

90 
110 

96 
220 

Feet. 
80 

No«.2and8 

Nos.  9  and  10 

20 

No8.3and4 

Nofi.  10  and  11 

40 

No«.4and5 

10 
80 
80 
10 

Nos.  11  and  12    .... 

40 

No«.6and6 

Nos.  12  and  13 

80 

N<>a.  6  and  7 

Nos.  18  and  14 

20 

Non.  7and8 

No«.  14  and  15 

80 

Jigitized  by 


Google 


284  REPORT  OF  THE  CHIEF  OF  EKOIKEERS,  U.  8,  ARMY. 

The  major  portion  of  the  changes  occorred  prior  to  the  placing  of  the  continooas 
mattrees  work  between  the  Bpars,  but  the  epur  dikes  themselves  have  withstood  all 
of  the  scour  shown  in  the  table.  The  present  conditions  between  spars  1  and  2  and 
between  spurs  5  and  6  are  somewhat  tnreatenine,  as  the  mattressed  bank  has  now  a 
slope  of  about  1  in  1.6,  which  on  this  portion  of  the  river  may  be  considered  very 
unstable. 

Construction. — During  the  past  season  bank-revetment  work  has  been  prosecuted  at 
Bondurant,  Kempe,  and  Giles  bends,  an  aggregate  of  1,333,950  square  feet  (30.6 
acres),  or  13,339.6  ''squares,"  of  framed  mattress  having  been  placed  without  accident 
or  loss  from  any  cause,  for  a  total  field  cost  of  $80,175.83,  or  |6.01  per  square.  Thia 
is  considerably  less  than  the  cost  of  similar  work  in  the  past  Compared  with  last 
season,  when  practically  the  same 'amount  of  mattress  was  placed,  the  principal 
economies  were  in  material  and  labor  used  in  building  the  mattresses,  where  a  reduc- 
tion of  $4,422.51  was  made,  and  in  ballast  and  labor  in  sinking,  whereby  $2,111.49 
was  saved.  Including  superintendence,  crew  of  boat,  cutting  and  loadins  willow 
brush,  and  all  auxiliary  labor  of  every  description  necessary  or  incidental  to  the 
operation  of  the  plant  and  construction  of  the  mattre»,  it  required  an  average  daily 
force  of  153  men  fur  one  hundred  and  eleven  days  to  build  1,333,950  square  feet  of 
framed  mattress,  the  average  dail^  efficiency  per  man  being  78  square  leet.  Com- 
parisons of  progress  with  other  similar  works  where  brush  is  obtained  by  contract 
can  not  be  made,  nor  is  it  practicable  in  the  instant  case  to  separate  the  labor  engaged 
in  cutting  and  loading  bnish  from  that  actually  engaged  in  building  the  mattress. 

Improving  AtchafcUaya  and  Red  rivers,  La. — During  the  year  operations  have  been 
confined  to  the  preservation  and  care  of  the  dredging  plant,  to  the  maintenanoe  of 
the  low- water  channel  through  lower  Old  River  between  the  Mississippi  and  Bed  and 
Atcha&laya  rivers,  and  to  the  annual  survey  of  Old  River  and  the  Atchafalaya  in 
the  vicinity  of  the  sill  dams. 

Details  of  work  reouired  for  the  care  and  preservation  of  the  hydraulic  dredge  The 
Bam  and  auxiliary  plant  will  be  found  in  the  report  on  plant 

On  August  24  it  was  reported  that  there  was  out  7}  feet  of  water  over  the  bar  at 
the  mouth  of  Old  River.  On  this  date  the  Barbres  gauge  read  11.2  and  the  Red  River 
Landing  gauge  11.4.  Preparations  to  begin  dredging  were  at  once  made,  and  on 
September  1  The  Ram  left  the  engineer  depot  with  fuel  barge,  hghter,  and  pontons 
in  tow.  She  arrived  in  Old  River  on  September  5,  and  on  tmit  day  soundings  devel- 
oped a  least  depth  of  11  feet  in  the  channel  over  the  bar  at  the  mouth,  the  Barbres 
gauge  reading  11.5  and  the  Red  River  Landing  gauge  13. 1 .  Dredging  was  commenced 
on  September  7  and  was  prosecuted  until  Octo&r  4,  the  total  elapsed  time  being 
twenty-eight  days,  of  which  four  were  lost  on  account  of  Sundays  and  four  while 
boats  were  passing,  machinery  being  repaired,  etc.  During  the  twenty  working  days 
a  channel  about  6  feet  below  the  zero  of  Barbres  gauge,  witn  a  bottom  width  of  about 
100  feet  and  a  total  length  of  2,100  feet,  was  dred^d,  the  total  amount  of  material 
moved  being  about  80,000  cubic  yards.  The  work  was  successful,  and,  except  for  a 
short  distance  at  the  Mississippi  end,  where  cross  currents  caused  the  dredged  cut  to 
fill,  a  depth  of  5  feet  and  more  below  the  zero  of  the  Barbres  gauge  was  maintained. 
At  no  time  was  navigation  obstructed,  although  the  Red  River  Landing  gauge  declined 
to  3  and  the  Barbres  to  0.3.  It  was  observed  during  the  progress  of  the  dredging 
that  the  material  composing  the  bar  contained  a  large  proportion  of  gravel  and  that 
it  was  generally  coarse  sand.  Actual  dredging  was  suspended  on  October  4  but  The 
Ram  was  kept  in  the  vicinity,  either  laid  up  or  engaged  on  other  works,  so  that  she 
would  be  immediately  available  should  the  bar  again  become  shoal.  Toward  the  end 
of  January,  1905,  it  became  evident  that  further  dredging  would  be  unnecessary  and 
The  Ram  was  returned  to  the  engineer  depot. 

During  the  period  from  May  1,  1904,  to  May  1,  1905,  there  has  been  expended  on 
this  worx  the  sum  of  $2,891.67,  as  follows: 

Dredging  in  Old  River $1, 96a  60 

Surveys 43.48 

Care  of  plant 390.98 

Repairs  to  plant 39. 50 

New  plant 242.27 

Miscellaneous 3. 00 

Administration  and  office  expenses 211.84 

Total 2,89L67 

A  hydrographic  survey  has  been  made  of  Old  River  from  the  Mississippi  to  the 
head  of  the  Afchafalaya,  and  of  the  sill  dams  and  vicinity  in  the  Atchafalaya.  The 
results  of  the  survey  of  Old  River  are  given  in  the  appenaed  table.    Comparisons  of 
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mean  depth  and  section,  at  a  plane  35  feet  above  the  zero  of  the  Barbres  gauge,  are 
88  follows: 


Year. 

Mean 
section. 

Mean 
depth. 

MM - 

22,182 

Fed, 
26.6 

|<0M 

81.6 

IncrBfun 

1,281 

5  0 

From  this  it  would  appear  that  the  annual  increase  in  average  section  has  amoonted 
to  128  square  feet  and  of  average  depth  to  0.5  feet,  both  inconsiderable. 

The  survey  over  the  bar  at  the  Mississippi  end  of  Old  River  shows  that  the  distance 
between  the  5-foot  contour  in  Old  River  and  the  5-foot  contour  in  the  Mississippi  is 
becoming  greater.  This  fact  is  also  indicated  by  the  length  of  channel  that  it  was 
necessary  to  dredge  during  the  past  season.  There  is  also  a  possibility  that  changes 
in  the  channel  of  the  Mississippi  may  intensif}^  the  difficulty  of  maintaining' low- water 
navigation  at  the  mouth  of  Old  River  bv  placing  it  on  the  convex  rather  than  on  the 
concave  bank.  The  20-foot  contour  in  the  Mississippi  River  is  now  over  300  feet  from 
low-water  line  at  Carrs  Point. 

The  survey  over  the  sill  dams  and  vicinity  develops  scour  as  compared  with  the 
survey  of  February,  1903.  The  flood  of  1903  culminated  in  April,  after  the  comple- 
tion of  the  survey  of  that  year,  with  a  height  of  50.6  on  the  Barbres  gauge.  Past 
history  is  that  every  extreme  flood  since  the  dams  were  completed  has  cau^  scour, 
which  a  succession  of  moderate  floods  Alls  and  obliterates,  ft  may  also  be  noted  that 
the  survey  of  1903  was  made  with  the  river  at  a  high  stage  and  rising  rapidlv,  making 
it  difficult  to  obtain  correct  soundings.  With  this  in  mind  it  is  not  considered  that 
the  scour  developed  by  the  recent  survey  is  a  matter  of  serious  importance. 

So  far  as  is  known  at  the  close  of  this  report  the  sills  are  in  good  condition,  except 
the  shore  end  of  the  apron  mattress  on  the  upper  side  of  Sill  Dam  No.  3,  which  has 
been  injured,  as  mentioned  in  last  annual  report.  Repairs  have  not  been  made 
owing  to  lack  of  funds.  The  general  condition  of  the  channel  through  lower  Old 
River  has  remained  practically  unchanged. 

New  Orleans  Harbor  {96S  R,  and  L,), — No  construction  work  has  been  undertaken 
this  season  owing  to  lack  of  funds.  Operations  have  been  confined  to  the  annual 
survey  over  the  works  and  vicinity. 

As  the  current  project  for  mattress  work  in  the  CarroUton  Bend  provides  for  cov- 
ering the  bank  below  the  60-foot  contour  with  a  continuous  mattress,  permitting  the 
steep  bank  between  the  zero  and  60-foot  contour  to  gradually  wear  away  until  a  slope 
considered  sufficiently^  flat  had  been  obtained,  any  evidence  of  scour  or  flll  on  this 
area  would  be  of  considerable  interest. 

A  careful  studv  of  the  results  of  the  survey  has  been  made.  No  marked  changes 
in  the  contours  from  zero  to  60  feet  is  apparent  in  comparing  the  surveys  of  1903  and 
1904.  The  results  may  be  said  to  be  negative^  and  the  same  remark  will  apply 
elsewhere  throughout  the  harbor  when  comparing  the  surveys  of  1903  and  1904. 
Going  back  one  year  and  comparinff  1902  and  1903  Changes  are  noted,  which  would 
go  to  prove  that  extraordinary  floods,  such  as  that  of  1903,  are  required  to  materially 
affect  the  bottom  and  banks  of  the  river  in  this  locality.  There  has  been  no  con- 
siderable caving  of  the  banks  in  the  harbor  during  the  past  year,  but  the  pile  protec- 
tion work  plac^  along  the  third  district  reach  has  failed  extensively. 

Plant. — At  date  of  last  report  the  plant  consisted  of  47  larce  pieces.  During  the  year 
it  has  been  reduced  four  pieces,  ola  and  worn-out  barges  Jnos,  6,  7,  19,  and  i^  having 
been  inspected,  condemned,  and  sold.  It  has  been  increased  by  eleven  new  stand- 
ard gunwale  bar^  of  creosoted  timber,  No$.  5,  6,  7,  P,  36,  S7,  SS,  39,  40,  41i  and  4S, 
a  net  gain  of  7  pieces.    All  of  these  were  built  under  contract 

The  new  steel-hull  steamer  Tensas,  mentioned  in  last  annual  report,  was  reported 
finished  by  the  contractors  at  Winthrop  Harbor,  on  Lake  Michigan,  in  October, 
1904,  and  started  for  New  Orleans,  the  place  of  delivery,  via  Green  Bay  and  the 
Wisconsin  and  Mississippi  rivers.  She  was  overtaken  by  ice  and  found  serious  obsta- 
cles in  the  Wisconsin  River.    As  a  result  the  boat  has  not  }ret  been  delivered. 

Repairs. — ^The  work  of  caring  for,  maintaining,  and  repairing  the  plant  of  the  dis- 
trict nas  been  carried  on  at  the  new  engineer  depot,  HiUary  and  Millaudon  streets. 
New  Orieans,  La.    The  following  work  was  done: 

Steamer  Geid.  John  Newton, — An  entire  new  wheel  was  built;  boiler  raised,  moved 
aft,  and,  together  with  necessary  connections,  reinstalled;  boiler  was  extensively 
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rehired,  fitted  with  steam  dome,  new  breeching,  ash  pan,  and  furnace;  boat  was 
painted  throughout  and  current  repairs  made.     Cost,  $1,743.40. 

Tug  Genl.  Gillespie. — Usual  annual  repairs  to  machinery  to  make  good  wear  and 
tear;  current  repairs  and  painting.     Cost,  $410.03. 

liig  Genl.  Humphrey*. — Boat  docked  and  loose  wheel  refastened;  annual  repairs  to 
machinery  and  hull  to  make  good  wear  and  tear;  current  repairs  and  painting.  Cost 
$423.12. 

Tag  Genl  Abbot. — New  steam  capstan  installed;  new  set  tubes  in  condenser; 
boat  docked  and  loose  wheel  relastened;  bent  rudder  stock  and  shoe  straightened; 
new  furnace  liners  and  grate  bars;  repairs  to  machinery  and  hull  to  miuLe  good 
annual  wear  and  tear;  current  repairs  and  painting.    Cost,  $1,116.62. 

Tug  Genl.  ComMock. — Docked  and  hull  recalked;  new  main  crank  shaft  and  new 
end*on  tail  shaft;  entire  new  balanced  steel  rudder  and  stock;  repairs  to  machinery 
and  hull  to  make  good  annual  wear  and  tear;  current  repairs  and  painting.  Cost^ 
$763.33. 

Hydraulic  dredge  The  Ram. — Minor  repairs  to  boilers,  propelling  wheel  and  rud- 
ders; maintenance.    Cost,  $189.89. 

Hydraulic  grader  No.  5.— Old  smokestack  taken  down  and  new  one  50  feet  high 
installed;  current  repairs  and  maintenance.     Cost,  $333.12. 

Quarter  boat  New  Orleans. — A  new  hull  of  creosoted  timber  was  built  and  delivered 
under  contract;  the  cabin  was  removed  from  old  hull,  installed  on  the  new  one  and 
current  repairs  made.     Cost,  $5,677.52. 

Quarter  boai  Alpha. — Current  repairs.     Cost,  $72. 

Quarter  boat  -Beto.— rNew  guards  and  miscellaneous  repairs  to  hull;  current  repaiif 
to  cabin  and  roof.    Cost,  $281.22. 

Quarter  boat  Gamma. — New  guards;  new  roof;  alterations  to  cabin;  calking,  miscel- 
laneous repairs,  and  painting  throughout.    Cost,  $1,063.26. 

Quarter  hoot  Delta. — New  capstan  installed;  new  ice  box.  Current  repairs.  Cost, 
$210.47. 

Barge  No.  J. — Deck  repaired  and  sheathed;  new  rakes;  calking  and  current  repairs. 
Cost,  $229.81. 

Barge  No.  3. — Rakes  repaired;  sides  calked;  painted.    Cost,  $110.70. 

Barge  No.  4- — Gunwales  repaired;  sides  calk^;  painted.     Cost,  $41.50. 

Barae  No.  8. — Head  block  repaired;  corner  irons  put  on  rakes;  sides  and  rakes 
calkea;  current  repairs.    Cost,  $112.99. 

Barge  No.  10. — Deck  and  rakes  repaired;  clamps  put  on  gunwales  and  bulkhead; 
rakes  and  sides  calked.    Cost,  $143.17. 

Barge  No.  11. — Doc^ked;  deck  repaired;  comer  irons  put  on  rakes.  Clamps  put  on 
gunwales;  new  stanchions  in  hold;  bottom,  rakes  and  sides  calked.     Cost,  $245.49. 

Barge  No.  12. — Current  repairs.     Cost,  $13.50. 

Barge  No.  IS. — Deck  repaired;  clamps  put  on  gunwales  and  bulkheads.  Current 
rewdrs.    Cbst,  $148.78. 

Barge  No.  14- — Current  repairs.    Cost,  $7.50. 

Barpe  No.  IS. — Docked ;  sides  repaired  and  sheathed ;  new  rakes;  three  new  iron 
bolts  installed;  bottom,  sides,  and  rakes  calked;  painted.    Cost,  $553.06. 

Barge  No.  16. — Current  repairs.     Cost,  $41.76. 

Barge  No.  18. — Docked;  Dottoin  repaired.  One  new  rake,  and  other  repaired; 
bottom,  sides  and  raises  calked;  current  repairs  and  painting.    Cost,  $412.26. 

Barge  No.  19. — Current  repairs.     Cost,  $21. 

Barge  No.  21. — Sides,  rakes  and  head  blocks  repaired  and  calked;  current  repairs 
and  painting.    Cost,  $201.99. 

Barge  No.  2S. — Rakes  and  sides  calked;  current  repairs  and  painting.     Cost,  $53.95. 

Barge  No.  24. — Docked;  rakes  repaired;  sides  repaired  and  sheathed;  deck  beaza« 
repaired  and  stanchions  put  in  hold;  bottom,  sides  and  rakes  calked;  current 
repairs.    Cost,  $583.26. 

Barge  No.  ;;?^.— Current  repairs.     Cost,  $33. 

Barge  No.  27. — Rakes  repaired;  sides  and  rakes  calked;  painted;  deck  repaired 
and  sheathed.    Cost,  $174.29. 

Barge  No.  28. — Deck,  sides  and  rakes  repaired;  rakes  and  sides  calked.  Cost, 
$60.05. 

Barge  No.  29. — Deck  repaired;  clamps  put  on  gunwales  and  bulkheads;  current 
repairs.    Cost,  $108.83.  ' 

Barge  No.  ^a— Rakes  and  sides  repaired  and  calked;  painted.    Cost,  $147.65. 

Barge  No.  31. — Docked;  deck,  sides  and  rakes  repaired;  bottom,  sides  and  rakes 
calkea;  painted.    Cost,  $^7.50. 

Barge  No.  32. — Rakes  and  sides  calked;  painted.    Cost,  $44. 

Barge  No.  33. — Current  repairs.     Cost,  $6. 

Barge  No.  ,f^.— Current  repairs.    Cost,  $30.40. 
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Warehouse  barge. — Current  repairs.    Cost,  $12.75. 

Seciwnal  dock, — Sections  2,  3  and  4  were  docked;  new  deck  on  sections  3  and  4; 
new  stanchions;  trunks  replanked;  calked  throughout;  new  valves;  miscellaneous 
repairs  and  painting.    Cost,  $1,278.03.    . 

Tug  dock. — New  sides;  new  timber  heads;  new  end;  gate  repured;  new  platform 
and  walk  way;  sides  and  ends  calked;  current  repairs  and  painting.    Cost,  $666.18. 

/Stem  dock. — Current  repairs.    Cost,  $55.60. 

Pump  boat. — Docked;  bottom  repaired;  new  floor;  calked  throughout;  current 
repairs;  painting.     Cost,  $212.98. 

Current  repairs. — Included  under  this  head  are  the  small  jobs  incident  to  the  main- 
tenance of  the  plant  in  general,  and  not  chargeable  to  any  particular  piece.  They 
amounted  to  $264.16. 

Care  of  plant. — The  cost  of  caring  for  the  plant  while  not  in  use,  including  such 
items  as  watching,  setting  spars,  putting  out  and  taking  in  mooring  lines,  operating 
pump  boat,  salary  of  one  boat's  crew,  general  supervision,  etc.,  amounted  to  $8,046.33. 

Ccmdition  of  plant. — Barses  Nos.  19 ^  20^  21y  eg,  SS^  S4j  ^5,  and  27  are  almost  unserv- 
iceable.   The  balance  of  tne  plant  is  in  good  condition  for  another  year's  service. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 

Assistant  Engineer, 

Capt.  J.  F.  McIndob, 

Corps  of  Engineers. 


Comparative  sections  of  Louver  Old  River  at  a  stage  of  water  SS  feet  above  the  zero  of 

Barbres  gauge. 


[For  surveys  of  1899  and  1900,  see  Annual  Report,  190»-4.] 

Section. 

Area. 

Width. 

1894. 

1908.  * 

1904. 

1894. 

1908. 

1904. 

19 

28.780 
22,570 

24,620 
24,964 
22,416 
28,842 
25,476 
22.962 
28,844 
22,443 
22,868 

29,920 
28,868 
29,060 
81,086 
27,297 
28,760 
24,109 
28,708 
22,986 

896 
826 

865 
828 
680 
770 
776 
710 
720 
780 
686 

966 

30 

860 

•21 

796 

22 

21,280 
21,627 
21,925 
21,885 
21,110 
21,787 
20,682 
21,098 
19,726 
19,900 
19,280 
21,067 
21,090 
21,802 
22,622 
25,067 

746 
710 
795 
766 
780 
796 
796 
782 
880 
816 
866 
786 
790 
840 
840 
886 

772 

23 

7^ 

24 

786 

25 

701 

26 

720 

27 

719 

28 

29 

21,506 
22,176 
21,488 
21,746 
21,976 
22,064 
21,881 
22,682 
28,861 
28,791 
24,806 

28,410 
24,080 
22,816 
21,911 
28,086 
22,814 
22,528 
28,183 
28,513 
23,968 
22,508 

660 
670 
688 
625 
680 
606 
680 
696 
696 
816 
720 

710 

30 

786 

31 

686 

32 

668 

33 

710 

34 

677 

35 

666 

36 : 

748 

37 

697 

■iS 

798 

39 

22,087 
21,382 
24,925 
19,772 
19,682 
18,707 
18,895 
18,707 
18,967 
19,010 
19,482 
19,587 
20.155 

^M 

21,287 
21,027 
20,264 
20,910 
20,886 
19,506 
18,697 
20,117 
21,462 
21,857 
21,886 

680 
676 
616 
680 
680 
666 
666 
676 
686 
686 
670 
705 
720 
780 
770 
860 
806 
766 
766 
696 
696 
707 
880 
870 
836 
960 

786 

39i 

40  ::::::::::::::::::::::::::::::::: 

21,697 
21,067 
22,286 
21,666 
20,917 

28,967 
28,686 
25,122 
22,590 
22,197 

660 
686 
760 
660 
666 

782 

41 

748 

42 

794 

43 

666 

44 

650 

44* 

46*;:::::;:::::::::::::::::::::::::: 

22,107 
21,299 
21,192 
20,888 
22,088 
21,647 

22,845 
28,149 
21,972 
22,688 
28,688 
22,229 

620 
630 
690 
700 
780 
780 

620 

46 

668 

47 

701 

48 

746 

49 

748 

50 

741 

501 

51 

21,782 
28,485 
22,097 
22,096 

21,782 
22,088 
21,401 
21,498 

726 
760 
706 
706 

719 

52 • 

761 

53 

711 

54 

719 

'Ai 

55 

21,589 
20,073 
20,646 
28,626 
28,528 
20,086 

22,148 
22,626 
21,684 
52,176 
22,088 
22,479 

666 
740 
750 
795 
810 
886 

660 

56 J 

726 

57 

829 

58 

797 

59 

824 

60 

778 
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Comparative  iecliom  of  Ixnoer  Old  River  at  a  stage  of  water  S5fed  ahovt  the  zero  of 
Barbres  gauQe—iJontamed. 


Section. 


Ar£a. 


UM. 


190B. 


1901 


Width. 


18M. 


1908. 


61.. 
92.. 
68.. 
681. 
64.. 
66.. 
66.. 
67.. 
68.. 
68*. 
69.. 
70.. 
71.. 
72.. 
72*. 
78.. 
74.. 
76.. 
76.. 
77.. 
77*. 
78.. 
79.. 
80.. 
81  .. 
82.. 


84. 


86. 
87. 


90.. 
90*. 
91,. 
92.. 
92*. 
98.. 
96*. 
94.. 
95.. 

??:: 

98.. 

99.. 
100.. 
101.. 
102.. 
103.. 
104.. 
105.. 
106.. 
107.. 
108.. 
109.. 
110.. 
111.. 
112.. 
113.. 
114.. 
116.. 
116.. 
117.. 
117*. 
119.. 
120.. 
121.. 
122.. 
128 -. 
124.. 
126.. 
126.. 
127.. 
128.. 
129.. 


Total 

Avenge  . 


22,085 
21,197 
20,667 
21,666 
20,680 
22,162 
21,022 
21,667 
21,877 
21,286 
22,007 
20,977 
28,795 
20,277 
22,427 
22,867 
21.240 
20,116 
20,447 
20,072 
21,197 
21,866 
21,886 
20,620 
20,417 
21,112 
20,906 
20,710 
21,106 
21,686 
10,992 
20,072 
20,117 
20,842 
17,692 
21,290 


28,992 
28,747 
21,176 
22,960 
22,477 


22,566 
21,460 
21,166 
21,107 
21,886 
21.002 
21,220 
20,760 
21,876 
21,782 
20,897 
19,850 
20,102 
20,670 
20,577 
20,070 
19,727 


19,976 
19,846 
19,787 
19,687 
19,426 
20,806 
20,787 


19,840 
18,470 


28,086 
21,974 
20,868 


21,241 
20,866 
10,499 
20,080 
20,984 


20,784 
21,691 
20,973 
20,476 


20,232 
20,027 
20,688 
20,568 
20.668 


20,626 
21,208 
20,899 
21,380 
20,826 
20,166 
20,089 
20,666 
20.817 
20,917 
20,861 
21.096 
21,222 


21,210 
28,068 


21,978 
22,027 
22,640 
21,767 
20,871 
20,610 
19,789 
20,866 
20,246 
22,946 
22,887 
22,873 
22,822 
22,196 
22,701 
22,817 
20,922 
22,288 
21,258 
21,614 
22,069 
21,661 
22,866 
21,289 
21,989 
21,966 
22,406 
21,228 


21,669 
21,844 


20.787 
21,792 
22,348 
21,673 
21,815 
27,691 


22,707 
21,606 
20,871 


21,610 
20,600 
20,485 
21,417 
20,137 


20,195 
20,676 
21,619 
21,800 


20,978 
21,089 
21.850 
20,678 
20,014 


21,055 
21,161 
20,766 
21.195 
20,751 
20,698 
19,996 
20,887 
21,602 
22,886 
22,671 
22,847 
21,824 


21,762 
21,661 
24.288 
22,480 
22,460 
22.985 
22,984 
22,175 
21,068 
21,340 
21,828 
21,262 
20,871 
21,814 
28,161 
22,007 
22,810 
22.840 
22,882 
22,644 
22,056 
20,812 
21,016 
20,696 
20,287 
21,226 
20,589 
20,062 
20,406 
19,992 
20,607 


20,427 
19,966 


19,742 
19,206 
18,930 
20,006 
20,060 
81,075 


866 
980 
910 
980 
900 
890 
880 


860 
856 
840 
725 
866 
890 
940 
776 
765 
710 
880 
705 
730 
980 
900 
906 
800 
726 
770 
830 
730 
695 
705 
695 
785 
726 


810 
820 
826 


680 
720 
680 
770 
766 


765 

690 

740 

734 

730 

7:> 

-  700 

729 

675 
770 


640 
595 


610 
600 

606 
620 
625 
686 
580 
610 
576 
705 
696 
676 


905 
1,060 
885 
975 
876 
875 
860 
845 
770 
820 
775 
796 
880 
825 
860 
860 
825 
810 
770 
880 
765 
TOO 
720 


646 
780 


760 
700 
750 
670 
665 
780 
800  I 


686 
715 
670 
790 
705 
620 
740 
740 
670 
830 
740 
740 
750 
800 
760 
736 
730 
726 
730 
716 
695 
740 
660 
700 
660 
670 
690 
095 


700 
606 


630 
600 


2,340,922 
20,901 


2,877,110 
21,809 


2,440,063 
22,182 


88,794 
798 


690 
670 
625 
616 
600 


76,676 
706 
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Comparative  sectiwis  of  Lower  Old  River  at  a  stage  of  water  35  feet  above  the  zero  of 
Barbres  gauge — CJontinaed. 


Section. 

Maximum  depth. 

Mean  depth. 

1894. 

1903. 

1904. 

1894. 

1903. 

1904. 

19 

40.0 
40.0 

67.7 
62.6 
56.9 
68.8 
48.6 
46.0 
44.8 
46.3 
44.3 

58.4 
67.9 
67.1 
68.7 
62.8 
47.9 
44.8 
44.8 
44.0 

26.6 
27.4 

28.8 
30.3 
82.9 
37.5 
82.9 
82.3 
33.1 
30.7 
83.4 

80  9 

20 

33!  6 

21 

86  5 

22 

40.0 
41.0 
40.0 
43.0 
43.0 
42.0 
40.0 
44.0 
46.0 
46.0 
41.0 
44.0 
44.0 
42.0 
46.0 
61.0 

28.6 
30.4 
27.6 
28.3 
27.1 
27.4 
26.0 
26.9 
23.8 
24.5 
22.3 
26.8 
26.7 
25.4 
26.9 
28.3 

40.2 

23 

87  8 

24 

82!  3 

25 

34  8 

26 

82  9 

27 

81  9 

28 

29 

46.0 
47.2 
48.2 
49.3 
49.6 
49.6 
49.2 
48.1 
48.6 
49.2 
47.0 

46.6 
49.8 
61.8 
64.0 
66.6 
63.6 
64.7 
58.7 
62.8 
60.7 
48.3 

83.1 
33.1 
83.9 
34.7 
32.3 
81.7 
81.7 
82.6 
33.8 
29.2 
88.7 

82  9 

30 

32  6 

31 

32  5 

32 

38.8 

83 ... 

82  4 

3< 

82  9 

35 

38  8 

36 

31  1 

37 

38  8 

38 

80  2 

89 

66.0 
6«.0 
62.0 
44.0 
44.0 
44.0 
44.0 
47.0 
44.0 
46.0 
46.0 
46.0 
44.0 
46.0 
44.0 
46.0 
44.0 
44.0 
44.0 
44.0 
42.0 
42.0 
48.0 
44.0 
42.0 
46.0 
43.0 
43.0 
46.0 
46.0 
89.0 
40.0 
42.0 
44.0 
46.0 
46.0 
45.0 
46.0 
43.0 
46.0 
48.0 
46.0 
47.0 
44.0 
47.0 
66.0 
44.0 
68.0 
66.0 
68.0 
65.0 
67.0 
57.0 
60.0 
59.0 
60.0 
47.0 
48.0 

82.4 
31.7 
40.6 
29.1 
28.9 
28.6 
27.7 
27.7 
27.7 
27.8 
29  0 

80  6 

391 

40 

49.4 
M.0 
49.8 
68.7 
62.7 

61.4 
67.0 
60.4 
67.4 
60.5 

32.7 
80.7 
29.6 
33.2 
81.9 

82  7 

41 

81  8 

42 

81  6 

43 

34  4 

44 

34.1 

44i 

45 

60.6 
47.4 
46.6 
45.8 
47.2 
46.4 

62.0 
66.6 
47.6 
46.6 
47.1 
47.8 

85.6 
83.8 

36  5 

46 

84  9 

47 

81  3 

48 

27.8  •    29.8 
28  0     ^^9 

80  2 

49 

81  8 

60 

28.1 
26.4 
24.7 
26.1 
26.8 
27.7 
29.3 
28.1 
26.8 
24.2 
24.6 
26.2 
22.6 
26.7 
22.8 
22.7 
33.8 
28.0 
24.9 
25.3 
26.9 
22.2 
25.6 
26.6 
24.5 
28.2 
28.0 
25.9 
25.1 
22.6 
26.9 
27.1 
28.3 
25.5 
29.2 
26.5 
22.1 
22.5 
28.3 
26.1 
28.5 
27.8 
23.7 
27.0 
28.8 

29.6 

80  0 

60i 

61 

46.9 
46.8 
46.6 
47.1 

49.4 
49.9 
49.1 
49.6 

80.0 
31.8 
81.3 
81.1 

80  8 

62 

28  9 

53 

80.1 

54 

29  8 

544 

56. ::::::::::: 

46.3 
46.6 
47.3 
47.2 
46.1 
46.4 
44.6 
47.9 
48.0 

60.7 
48.3 
48.6 
46.7 
47.6 
47.8 
48.2 
46.6 
49.4 

82.4 
27.1 
28.1 
29.7 
29.0 
24.0 
28.6 
26.8 
24.7 

38  6 

56 

81  1 

67 

26  1 

68 

27  7 

69 

28  8 

60 

28.8 

61 

2til 
83  1 

62 

63 

27  4 

63i 

64 

47.2 
50.2 
50.8 
49.8 
50.8 

46.5 
50.3 
60.6 
53.4 
66.7 

81.2 
28.9 
28.7 
26.0 
27.4 

31  4 

65 

29  9 

66 

SO  2 

67 

31  4 

68 

28  0 

esk 

69.  :  .:: :.:.: 

47.8 
47.9 
47.6 
47.0 

49.4 
47.9 
61.6 
47.1 

27.2 
29.3 
28.7 
29.2 

29  2 

70 

28  2 

71 

28  5 

72 

29  2 

724 

26.1 
47.1 
47.2 
46.6 
49.4 

47:8- 

46.5 
44.6 
44.0 
61.3 

30.0 
26.0 
32.7 
82.1 
84.8 

28  8 

74 

26  8 

75 

76       

28.7 
29  5 

82.8 

774 

78 

79      

61.9 
60.6 
63.8 
65.4 
54.3 
68.3 
53.4 
58.9 
53.6 
62.4 
61.0 

62.2 
60.4 
51.9 
58.9 
65.4 
56.8 
65.6 
55.6 
69.8 
67.2 
65.7 

38.'7' 

36.3 
35.7 
34.4 
83.3 
34.4 
34.6 
88.8 
85.3 
29.6 
30.0 

36.8 
35.1 
88.9 
33  1 

80 

81      

82 

34  1 

83 

86  9 

85 

86.2 
34  9 

86 

36  7 

87 

30.1 

88 

33.1 
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Comparaiive  tectums  of  Lower  Old  River  at  a  $Uige  of  water  S6  feel  above  ike  zero  of 
Barbres  gauge^^-ContiivaaA. 


Section. 

Mean  depth. 

1894. 

1903. 

1904. 

1804. 

1908. 

1904. 

89 

49.0 
60.0 
47.0 
54.0 

48.7 
60.0 

52.2 
58.4 

28.5 
29.3 
24.1 
29.3 

31.2 
38.4 

34.S 

90 

34.4 

901 

91*:::::::::::::::::::::::::::::::::::::: 

48.4 
62.9 

52.6 
58.9 
62.6 
49.4 
60.3 
61.3 
51.6 
61.4 
51.7 

ESLQ 

32.9 
29.4 

312 

92 

29.2 

924 

33.h 

w;. ::.:::. .:::::.:::::.::::....: :.. 

48.2 
47.9 
48.9 
46.4 
48.3 
47.8 
60.8 

32.1 
30.8 
29.2 
27.5 
29.6 
,       88.2 
26.7 
29.9 
30.2 
27.6 
30.9 
30.2 
29.7 
27.7 
29.8 
31.0 
28.6 
80.7 
29.1 
30.2 
31.8 
29.1 
83.9 
30.3 
83.2 
32.8 
82.5 
30.6 

32.1 

«u 

SO  9 

94;:::::::::::::::::::::::::::::::::::::: 

48.0 
43.0 
42.0 
46.0 
51.0 
50.0 
76.0 
48.0 
48.0 
48.0 
48.0 
44.0 
47.0 
46.0 
46.0 
47.0 
48.0 
48.0 
50.0 
48.0 
48.0 
49.0 
46.0 

24.6* 

22.4 
22.1 
28.5 
25.7 
25.6 
26.2 
26.5 
27.5 
25.7 
28.3 
26.4 
25.6 
25.2 
25.7 
25.6 
24.7 
24.5 
26.1 
24.9 
26.9 
28.7 
27.4 

30  3 

95 

27.6 

96 

31.4 

97 

32.3 

98 

S2.8 

99 

51.3  ,    62.6 
50.7  I    65.7 

52.1  65.6 
6Q.9     58.9 

60.2  53.2 

33.8 

100 

33,8 

101 

85.1 

102 

30  9 

108 

82.5 

104 

48.1 
48.2 
48.0 
47.4 
46.0 
44.7 
46.0 
46.2 
46.6 
45.9 
46.4 
44.2 
47.9 
45.3 
44.1 
48.1 

52.4 
50.4 
50.6 
49.4 
49.3 
44.4 
46.4 
49.0 
44.2 
44.0 
44.0 
48.2 
43.4 
46.5 
43.8 
41.9 

29  4 

105 

30.6 

106 

29  4 

107 

31  * 

106 

31  0 

109 

90.1 

110 ^ 

28  1 

Ill r 

29.5 

112 

29  4 

113 

29.1 

114 > 

31  9 

115 

29.2 

116 

29.1 

117 

29.7 

1174 

46.0 
46.0 
46.0 
45.0 
47.0 
S0.0 
62.0 

26.6 
27.6 
26.3 
29.4 
29.6 
26.7 
26.9 

29  i 

119 

29.5 

120 

121 

42.5 
43.5 

40.9 
41.2 

30.9 
80.7 

29  1 

122 

29.4 

128 

124 

44.5 
49.3 

41.7 
41  4 

S0.0 
82.5 
86.7 
36.2 
86.9 
40.7 

29.7 

125 

29  2 

126 

50.8  '    42.8 

52.6  47.0 
64.2  •    50.9 

77.7  78.9 

311 

127 

48.0 
52.0 

31.5 
30.8 

31  6 

128 

3:L3 

129 

43.6 

Total 

5,246.0 
46.8 

5,344.9   5,567.7 
49.0     AO.fi 

2,9n.l 
26.6 

3.401.6 
31.2 

3.4«.6 
31.« 

.   Avera^ 

Appendix  4  D. 

REPORT  OP  MR.  E.  B.  OEDDB8,  .\8SI8TANT  ENGINEER. 

New  Orleans,  La.,  May  i,  1905. 
Sir:  I  have  the  hoDor  to  submit  the  following  report  of  operations  at  Bondurant 
Chate,  Kempe  Bend,  and  Giles  Bend  from  May  1,  1904,  to  May  1,  1905: 

bondurant  chute. 

The  total  length  of  revetment  in  Bondurant  Chute  at  date  of  last  report  was  2,295 
feet.  The  work  was  in  eood  condition,  with  the  exception  of  a  part  of  the  concrete- 
in-situ  pavement,  which  nad  been  more  or  less  damaeea  by  seepage  from  Lake  Bruen. 
The  sand  bank  at  times  is  converted  into  a  semifluia  mass  by  the  excessive  seepage, 
causing  the  breaking  up  and  sinking  of  the  pavement 

The  last  high  water  scoured  away  the  bans  above  the  mattress  sunk  on  the  salient 
point  the  previous  season,  and  oneof  the  board  mattresses  just  above  the  point  was 
wrecked  by  the  subsidence  of  the  bank,  and  there  were  indications  of  the  usoal 
poc^ket  forming  above  the  upper  end  of  the  revetment. 

The  work  projected  for  the  past  season  was  to  extend  the  revetment  about  145  feet 
upetreain  to  protect  work  in  place,  to  cover  over  the  wrecked  board  mattress  with  a 
willow  mattress,  and  protect  the  bank  on  the  salient  point  from  further  scour.  All 
the  work  planned  for  the  season  was  successfully  completed. 
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Bondurant  Chute  Ib  only  accessible  to  the  togs  required  for  placing  the  mattresses 
when  the  river  is  above  a  26-foot  stage  at  Vicksburg. 

Mattress  construction  was  carried  on  for  this  work  in  connection  with  that  for 
Kempe  Bend,  at  Bminsburg  bar,  on  the  opposite  side  of  the  river  from  the  head  of 
the  cDute.  The  mattresses  were  commenced  December  12  and  completed  December 
15,  and  were  built  on  the  bar  so  as  to  float  off  when  the  river  had  reached  about  a 
26-foot  stage  at  Vicksburg. 

By  March  6  it  had  become  evident  that  a  stage  of  water  would  be  reached  that 
would  permit  of  the  tugs  with  the  plant  required  for  placing  the  mattresses  to  get 
into  the  chute  at  the  lower  end.  Preparations  were  therefore  made  to  place  the  mat- 
tresses, and  the  plant  was  moved  into  the  chute  March  7  and  8,  and  tne  work  com- 
pleted by  March  14.    The  plant  was  returned  to  Kempe  BendMarch  15. 

The  detailed  cost  of  the  work  is  given  below,  except  mattress  construction,  which 
is  reported  elsewhere.    Mattress  construction,  34,500  8<}uare  feet,  $1,031.55. 

Towing. — As  the  mattresses  were  built  on  tne  bar  within  about  2  miles  of  where 
they  were  sunk,  the  cost  of  towing  is  too  small  to  be  considered. 

Sinking, — No  difficulty  was  experienced  in  sinking  the  mattresses.  A  mattress  130 
by  150  feet  was  sunk  at  the  upper  end  of  the  revetment,  and  a  mattress  100  by  150 
feet  was  sunk  over  the  wrecked  board  mattress.  The  concrete  ballast  used  for  sink- 
ing the  Bondurant  mats  was  loaded  from  the  gravel  bar  near  Kempe  Bend  and  cost 
$1  per  ton  to  load. 

Tugs .' $381.00 

284  tons  of  concrete,  at  $1 284. 00 

Provisions 71. 40 

Payrolls 235.32 

Total 971.72 

Square  feet  of  mattress  sunk,  34,500;  cost  per  square  foot  to  sink,  $0.0281. 

Cost  of  mattress  in  place. — 

Construction,  per  square  foot * $0. 0299 

Sinking,  per  square  foot 0281 

Total  cost  per  square  foot  in  place 0580 

Paving  upper  bank. — The  salient  point  above  the  mattress  sunk  last  peason  was 
protected  for  a  length  of  about  50  feet  by  concrete  blocks  left  over  from  the  sinking. 
Cost,  $72.50. 

IngtaUation. — ^This  item  includes  a  part  of  the  expenses  of  towing  the  plant  from 
the  engineer  depot  at  New  Orleans  to  the  different  works  and  returning  it  again,  also 
certain  fixed  expenses  for  care  of  plant  at  Kempe  Bend  while  waiting  for  sufficient 
water  to  enter  tne  chute.    Cost,  $225. 

Surveys. — The  three  cross  sections  laid  off  at  the  head  of  the  chute  last  season,  to 
determme  whether  the  chute  was  filling  up,  were  resounded  and  the  bank  line 
below  the  revetment  located  for  some  distance.    Cost,  $60.34. 

Co9L — The  total  disbursements  for  this  work  from  May  1,  1904,  to  May  1,  1905, 
amounted  to  $3,000,  distributed  as  follows: 

Construction  of  mattresses $1, 031. 55 

Sinking  of  mattresses 971.  72 

Pavine  upper  bank 72. 50 

Installation 225.00 

Surveys 60.34 

Care  of  plant 92.00 

OfiSce  expenses  and  administration 546. 89 

Total  gross  cost 3,000.00 

Deduct  last  two  items 638.89 

Total  net  cost 2,361.11 

Summary. — 

Mattress  sunk square  feet..  34,500 

Bank  graded  and  paved do 1, 400 

Bank  mattressed linear  feet-  -        150 

Extension  to  revetment do 146 

Total  revetment  in  Bondurant  Chute do 2, 440 
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The  revetment  in  Bondurant  Chute  is  now  contmuous  for  a  leng^  of  2,440  feet 
A  comparison  of  the  soundings  over  the  sections  laid  off  at  the  head  of  the  chate 
shows  that  no  general  filling  up  at  the  head  of  the  chute  has  taken  place  in  the  last 
▼ear,  and  it  is  believed  that  a  further  extension  of  the  revetment  downstream  will 
be  necessary  in  a  year  or  two  to  protect  the  angle  of  the  present  levee  line. 

KSBCPB  BBND. 

The  total  length  of  revetment  in  Kempe  Bend  at  date  of  last  report  was  7,593  feet 

There  were  mree  detached  pieces  of  revetment— Upper  Kempe  883  feet,  Middl*^ 
Kempe  1 ,395  feet,  and  Lower  Kempe  5,315  feet  long — ^the  two  gaps  of  unprotected 
bank  between  being  2,718  feet 

The  work  proposed  for  the  past  season  was  as  follows:  To  close  the  two  gaps  in  the 
revetment  with  a  mattress  250  feet  wide,  to  repair  existing  work,  and  to  protect  the 
upper  bank  up  to  a  20-foot  stage  as  far  as  available  funds  would  permit. 

As  a  result  of  the  season's  work  the  two  gape  between  the  three  pieces  of  revetment, 
which  on  account  of  the  mattresses  at  the  ends  having  been  wrecked  required  2,885 
linear  feet,  were  closed  with  a  mattress  250  feet  wide,  making  the  revetment  conUnu- 
ous  for  10,311  feet;  the  mattresses  placed  the  previous  season  to  protect  the  upper  end 
of  the  Starling  loop,  the  inner  edge  of  which  had  been  more  or  less  wrecked  and 
pushed  out  into  the  river  by  the  subsiding  bank,  were  brought  up  to  about  average 
low  water  by  strips  of  mattresses  wide  enough  to  lap  well  over  the  old  work;  minor 
repairs  were  made  to  the  upper  bank  work  at  the  lower  end  of  the  revetment;  a 
number  of  ditches  were  cut  to  drain  water  in  borrow  pits  out  into  the  river,  and  the 
bank  at  the  upper  end  was  graded  for  a  length  of  2,700  feet  and  paved  for  a  length 
of  865  feet 

Operations  were  commenced  August  12,  1904.  when  the  quarter  boat  DdJta  was 
moved  to  Racehorse  Island.  The  Quarter  boat  Gamma  assisted  on  mattress  construc- 
tion from  August  23  until  September  5,  when  the  small  force  on  the  Gamma  was 
moved  to  Kempe  Bend  and  preparations  made  for  sinking. 

By  September  19  it  had  become  evident  that  a  sufl&cient  force  of  white  laborei? 
could  not  be  secured  at  that  time  of  the  year  to  sink  in  Kempe  Bend,  and  the  fort« 
was  moved  to  Giles  Bend.  After  completing  the  sinking  in  Giles  Bend  the  plant  was 
returned  to  Kempe  Bend  November  6,  and  the  first  sinking  made  November  10  and 
the  last  regular  smking  on  December  29.  Hydraulic  grader  No.  5  was  fitted  out  at 
the  engineer  depot  and  reached  Kempe  Bend  January  3.  Grading  was  continued 
until  March  6,  when  all  work  was  suspended  in  Kempe  Bend  on  account  of  the  high 
stage  of  the  river.  All  the  plant  used  on  the  works  above  Natchez  was  taken  to  New 
Orleans,  the  last  tow  arriving  there  on  March  21,  and  laid  up  for  the  season. 

Mattress  construction. — All  the  mattresses  used  at  Bondurant  Chute,  Kempe  Bend, 
and  (liles  Bend  were  built  at  Racehorse  Island,  about  8  miles  below  VicksbuTg,  and 
at  Bruinsburg  bar,  opposite  the  head  of  Bondurant  Chute.  No  changes  were  made 
in  the  mattresses  or  methods  of  construction.  Nearly  all  the  mattresses  were  built 
by  the  force  on  the  Delia,  the  Gamma  assisting  for  fourteen  days. 

Operations  were  commenced  at  Racehorse  Island  August  12,  and  continued  there 
until  November  11,  when  the  conptruction  plant  was  moved  to  Bruinsbuiig  bar. 
Operations  were  carried  on  at  the  latter  bar  until  December  20,  when  1,333,9.50 
square  feet  had  been  completed  for  the  different  works,  as  follows: 

Square  feet 

Bond  urant  Chute 34, 500 

Kempe  Bend 838,650 

Giles  Bend 460,800 

Total 1,333,950 

The  details  of  the  cost  are  as  follows: 

JVUlow  brush. — 

Teams  hauling $6,854.07 

Cutting,  loading,  etc 7, 574. 08 

Privil^e  of  land 267.07 

Total : 14,695.22 

Total  cords  of  willow  brush,  14,219;  cost  per  cord,  delivered  at  the  ways,  $1.03. 
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Construction,- 


10,000  feet  B.  M.  miscellaneonfl  lumber $115. 00 

41 1,000  feet  B.  M.  2  by  4  inch  lumber 6, 203. 46 

266,292  feet  B.  M.  3  by  6  inch  lumber 3,326.90 

20,800  pounds  9-inch  steel  wire  nails 416. 00 

42,300  pounds  6-inch  steel  wire  nails 846. 00 

5,900  pounds  4-inch  steel  wire  nails 118. 00 

7,930  pounds  No.  10  galvanized  wire 157. 57 

14,219  cords  of  willow  brush 14,695.22 

80,000  tree  nails 144.10 

Steamers  and  tugs 1,230.00 

Miscellaneous 100.16 

Provisionfl 2,847.16 

Payrolls 10,675.80 

Total 39,874.36 

Total  square  feet  of  mattresses  built,  1,333,950;  cost  per  square  foot  at  wajrs,  $0.0299. 

Towing  mattresses. — ^The  distance  from  Racehorse  Island  to  Kempe  Bend  is  about  60 
miles  bv  river  and  from  Bruinsbui^  bar  15  miles,  and  the  cost  of  towing  the  838,650 
square  feet  of  mattresses  was: 

Tug  Oenercd  Abbot,  12  days,  at$23 $276.00 

Tug  General  Humphreys,  27  days,  at  $25 675.00 

Tug  General  Comstock,  4  days,  at  $21 84.00 

Dredge  The  Ram,  13  days,  at  $33 429.00 

Total 1,464.00 

Square  feet  mattress  towed,  838,650;  cost  ^r  square  foot  for  towing,  $0.0017. 

Sinking. — The  delays  occasioned  b^^  inability  to  secure  white  labor  early  in  the 
season  to  do  the  sinking,  which  made  it  necessary  to  move  the  sinking  plant  to  Giles 
Bend  and  return  to  Kempe  later  on,  increased  the  cost  of  this  work  to  a  very  consid' 
erable  extent. 

Three  thousand  and  thirtv-one  tons  of  the  rock  used  for  ballasting  the  mattresses 
were  obtained  from  New  Orleans  and  delivered  at  Kempe  Bend  for  $1.95  per  ton. 
The  balance  of  the  rock  used  was  delivered  on  barges  at  Vidalia  for  $1.95  per  ton. 

The  towing  of  the  Vidalia  rock  cost  14  cents  per  ton,  making  the  cost  of  the  rock 
in  Kempe  Bend  $2.09. 

It  was  required  to  place  a  mattress  in  the  gaps  between  the  pieces  of  revetment  250 
feet  wide,  and  as  the  current  in  Kempe  Bend  is  verv  swift  the  mattresses  were  made 
in  sections  of  100  b^  120  feet  and  50  by  120  feet  so  that  they  could  be  placed  by  the 
three  tugs  in  position  for  sinking.  A  total  of  838,650  square  feet  was  sunk,  which 
includes  102,000  square  feet  of  connecting  mattresses  that  were  used  for  making  the 
junction  with  the  pavement  and  for  bringing  the  mattresses  of  the  middle  revetment 
ap  to  low-water  mark. 

Steamers  and  tu^ $6,696.00 

Lumber,  wire,  wire  nails,  etc 548. 00 

2,351  tons  of  rock,  at  $2.09 4,913.59 

3,031  tons  of  rock,  at  $1.95 5,910.45 

Miscellflfiieous 136.00 

Provisions 2,074.20 

Payrolls 6,677.00 

Total 26,855.24 

Cost  of  mattresses  in  place — 

Construction  of  mattresses $0. 0299 

Towing  of  mattresses 0017 

Sinking  of  mattresses 0308 

Cost  per  square  foot  in  place 0624 

Gradina. — The  grading  was  done  with  hydraulic  grader  No.  6,  operating  two  jets 
most  of  the  time.  The  bank  was  dressed  by  hand.  The  mate^-ial  along  this  stretch 
is  a  very  stiff  buckshot  clay  and  full  of  stumps,  and  this  incresised  the  cost.  Owing 
to  the  high  stage  of  the  river  at  the  close  of  the  work  part  of  the  bank  will  have  to 
be  gone  over  again  to  bring  it  to  the  required  slope. 
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Tugs $408 

Coal,  oil,  etc 440 

Provisions 864 

Play  rolls 2,160 

Total 3,872 

Linear  feet  of  bank  graded,  2,700;  cost  per  linear  foot  for  mding,  $1.43. 

Paving  upper  bank, — Vidalia  rock  was  used  for  pa  vine  with  aboat  a  2-inch  layer  of 
coarse  ^vel  underneath.  The  work  was  interruptea  from  time  to  time  by  the 
fluctuations  of  the  river,  which  increased  the  cost  to  some  extent 

Togs $156.00 

l,lS0  tons  of  rock,  at  $2.09 2,466.20 

163  tons  of  concrete  blocks,  at  $1 153.00 

revisions 214.76 

Payrolls 505.82 

Total 3,495.78 

Square  feet  paved,  32,600;  cost  per  square  foot,  $0.1072. 

impair*  to  old  pavement. — Some  repairs  were  made  to  the  2,000  linear  feet  of  pave- 
ment at  the  lower  end  of  the  revetment  that  still  remains  intact.  The  cost,  includ- 
ing tu^  and  incidentals,  was  $605.80. 

Draming  borrow  pits, — Ditches  were  cut  where  needed  to  drain  the  rain  water  oui 
of  the  borrow  pits  along  the  levee  into  the  river.    Cost,  $494.05. 

CUaring  and  felling  timber. — Cutting  the  trees  above  and  below  the  revetment  that 
might  cave  into  the  river  and  form  obstructions  to  future  work,  and  clearing  2,700 
linear  feet  of  bank  of  trees  and  logs  for  the  grader.    Cost,  $318.93. 

InsUtUation.— The  installation  expenses  for  Kempe  Bend  this  season  were  unusuallj 
high  for  the  amount  of  work  done,  owing  to  the  delay  in  securing  a  sufficient  force 
to  operate  the  sinking.  This  made  it  necessary  to  move  to  Giles  Bend  and  return 
later  on  to  finish  the  work  at  Kempe.    Cost,  $3', 027. 02. 

Surreys. — A  complete  hydrograpnic  survey  of  the  entire  bend  was  made,  in  addi- 
tion to  the  usual  survey  work  for  locating  the  mattresses  and  platting  the  field  charts. 
The  cost,  including  tugs  and  incidentals,  was  $1,083.24. 

The  total  cost  of  the  work  in  Kempe  Bend  from  May,  1,  1904,  to  May  1,  1905,  was 
$77,293.23,  distributed  aa  follows: 

Construction  of  mattresses $25,064.88 

Towing  of  mattresses 1, 464.00 

Sinking  of  mattresses 25,855.24 

Grading  upper  bank 3,872.00 

Paving  upper  bank 3, 495. 78 

Repairs  to  upper  bank  pavement 605. 80 

Clearing  banfc  and  felling  timber 318. 93 

Draining  borrow  pits 494. 05 

Installation 3,027.03 

Surveys 1,083.24 

Miscellaneous 30. 48 

Repairs  to  plant 963.73 

Oareof  plant 4,029.98 

New  plant 930.50 

Office  expenses  and  administration 6, 057. 60 

Total  gross  cost 77,293.23 

Add  value  of  material  now  on  hand,  which  was  paid  for  out  of  this 
appropriation 3, 693. 00 

Total  amount  expended 80,986.23 

From  the  gross  cost,  $77,293.23,  deduct  **repairs  to  plant,"  "care  of  plant,**  "new 
plant,*'  and  ''office  expenses  and  administration,"  and  the  remainder,  $65,311.42,  is 
the  net  or  field  cost  of  the  work. 


Mattresssunk squarefeet 

Bank  paved do 32,000 

Pavement  repaired do ... .     9, 000 
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Bank  mattreaeed linear  feet..  2,886 

Extension  of  revetment do 2, 718 

Ditches  dug do....  3,200 

Bank  graded do..^  2,700 

Bank  paved do..T.  866 

Timber  felled acres..  12 

Total  revetment  in  Kempe  Bend linear  feet..  10,311 

The  subaqueous  revetment  in  Kempe  Bend  is  now  continuous  for  a  length  of  10,311 
feet,  and  protects  all  of  the  immediately  threatened  part  of  the  levee  line. 

GILIS  BEND. 

The  total  length  of  revetment  in  Giles  Bend  at  date  of  last  report  was  14,571  feet 
(corrected  measurement). 

There  were  three  detached  pieces  of  revetment— Upper  Giles  7,586  feet.  Middle 
Giles  313  feet,  and  Lower  Giles  6,672  feet  long— all  of  which  were  in  fairly  good  con- 
dition. 

As  the  bank  still  continues  to  cave  along  the  unprotected  part  of  the  bend  at  the 
rate  of  about  100  feet  per  year,  the  usual  pockets  had  formed  at  the  ends  of  the  differ- 
ent pieces  of  revetment,  which  threatened  to  d^^troy  some  of  the  work  already  in 
place. 

The  work  projected  for  the  season  just  closed  was  as  follows:  To  extend  Upper  Giles 
485  feet  upstream  and  121  feet  downstream,  with  a  mattress  300  feet  wide;  to  extend 
Middle  Giles  265  feet  upstream  and  115  feet  downstream;  to  extend  Lower  Giles  351 
feet  upstream;  to  make  miscellaneous  repairs  to  14,571  linear  feet  of  revetment,  and 
grade  and  pave  about  600  linear  feet  of  bank  near  section  27,  which  had  been  sraded 
back  by  the  water  to  nearly  the  required  slope.  All  of  the  work  planned  for  the  sea- 
son was  successfully  completed. 

The  mattresses  for  this  work  were  built  at  Racehorse  Island  and  towed  to  Giles 
Bend. 

It  had  been  the  intention  to  complete  the  sinking  in  Kempe  Bend  before  moving  the 
sinking  plant  to  Giles  Bend,  but  on  account  of  not  being  able  to  secure  a  sufScient  force 
of  white  labor  on  the  Gamma  to  handle  the  difficult  work  at  Keippe  it  was  decided 
to  move  the  plant  to  Giles  Bend,  where  the  conditions  for  sinking  were  more  favor- 
able, and  where  it  was  thought  colored  labor  could  be  procured,  without  subsistence, 
from  the  surrounding  plantations. 

The  quarter  boat  Gamma  was  therefore  moved  from  Kempe  Bend  to  Giles  Bend  on 
Septemoer  20,  and  the  first  mattress  sunk  September  23  and  the  last  sinking  made 
October  31.  By  November  6  a  sufficient  white  force  had  been  accumulated  on  the 
Qamma  to  handle  the  sinking  in  Kempe  Bend,  and  the  work  in  Giles  was  suspended 
and  all  the  plant  returned  to  Kempe  Bend. 

On  December  22  the  force  on  the  quarter  boat  Delia  having  completed  all  the 
mattresses  required  for  the  different  works,  the  Delia  and  other  plant  engaged  on 
mattress  construction  were  moved  to  Giles  Bend  and  the  repair  work  on  tne  spurs 
and  paving  at  section  27  completed  by  January  12. 

The  detailed  cost  of  the  work  is  given  below,  except  mattress  construction,  which 
is  reported  elsewhere: 

Mattress  construction.— Fowr  hundred  and  sixty  thousand  eight  hundred  square  feet. 
Cost,  $13,777.92. 

Towing, — ^The  mattresses  used  at  Giles  Bend  were  built  at  Racehorse  Island  and 
towed  to  Giles  Bend,  a  distance  of  about  90  miles. 

TugGerU,  Gillespie,  10  days,  at  $26 $260 

Tug  Gent,  Humphreys^  14  days,  at  $25 350 

TugGenl.  Abbot,  lOdays,  at$23 230 

Tug  Genl,  OwwtocJb,  4  days,  at  $21 84 

Total 924 

Square  feet  of  mattress  towed,  460,800;  cost  per  square  foot  for  towing,  $0.0020. 

5'inJttn^.— To  extend  the  revetment  1,337  feet  it  was  necessftry  to  mattress  1,427 
linear  feet  of  bank  about  300  feet  wide.  This  required  399,565  square  feet,  and  61,235 
square  feet  were  required  for  repair  work  around  spurs  4,  6,  9,  and  14,  and  for  making 
junction  with  pavement  at  section  27,  where  a  small  cave  had  occurred.  The  work 
early  in  the  season  was  very  much  hampered  for  want  of  efficient  labor.    White 
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labor  could  not  be  procared  at  all,  and  the  work  had  to  be  carried  on  mostly  with 
each  negro  labor  as  coald  be  procared,  without  sabastence,  from  the  sorrounding 
country. 

SteamerAnd  tu^ 11,504.00 

Lumber,  wire,  wire  nails,  etc 176. 00 

2,85«i  tons  of  rock,  at  $2.09 5,988.04 

Miscellaneous 68.65 

Provisions 821.60 

Payrolls 2,547.28 

Total 11,086.52 

Square  feet  of  mattress  sunk,  460,800;  cost  per  square  foot  to  sink,  $0.0240. 
Ood  of  mattreu  in  place. — 

Gonstruction  of  mattresses $0.0299 

Towing  of  mattresses 0020 

Sinking  of  mattresses 0240 

Total  cost  per  square  foot  .A. 0559 

Grading  and  paving  upper  bank. — The  600  linear  feet  of  bank  at  section  27  was 
graded  and  jiaved  with  rock  up  to  about  a  two-thirds  stage.  The  cost,  including 
tuffs  and  incidentals,  was  $4,379.26. 

Repairs  to  par'€mert<.— Repairs  were  made  to  the  pavement  at  spurs  2,  3,  4,  5,  6,  7, 
8,  9,  10,  and  14,  and  breaks  in  the  concrete-in-eitu  pavement  at  the  lower  end  of  the 
bend  were  filled  up  and  repaved  with  rock  and  concrete  blocks.  The  cost,  including 
tugs  and  incidentals,  was  $1,828.27. 

Timber  felling.— The  timber  along  the  unprotected  i>art  of  the  bend  was  felled  for 
a  width  of  about  150  feet  to  prevent  caving  into  the  river  and  forming  obstractions 
to  future  work.    Ck)6t,  $213.88. 

InstaUaUon. — ^The  proportion  of  installation  expenses  charged  to  this  work  is 
$1,303.82. 

Survevs. — A  complete  hydrographic  survey  of  the  entire  bend  was  made  between 
September  17  and  November  25,  1904,  in  addition  to  the  usual  survey  work  for 
locating  the  mattresses  and  platting  the  field  charts.  The  cost,  including  tugs  and 
incidentals,  was  $1,146.37. 

Ck>sL— The  total  disbursements  on  account  of  this  work  from  May  1, 1904,  to  May  1, 
1905,  were  $40,139.62,  divided  as  follows: 

Construction  of  mattresses $13, 777. 92 

Towing  of  mattresses 924. 00 

Sinking  of  mattresses 11, 086. 62 

Grading  and  paving  upper  bank 4, 379. 26 

Repairs  to  pavement 1, 828. 27 

Timber  felling 213.88 

Installation 1,303.83 

Surveys 1,146.37 

Miscellaneous 22.02 

Repairs  to  plant 461.44 

CSare  of  plant 630.67 

New  plant 886.31 

Office  expenses  and  administration 3, 979. 13 

Total  gross  cost 40,139.62 

Deduct  last  four  items 6, 457. 55 

Total  net  or  field  cost 34,682.07 

Summary — 

Mattress  simk square  feet..  460,800 

Bank  graded  and  paved do 34,653 

Pavement  repaved do 28,376 

Ban  k  mattressed linear  feet . .  1 ,  427 

Extension  to  revetment do 1, 337 

Timber  felled acres..  14 

Total  revetment  in  Qiles  Bend linear  feet..  16,906 
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The  total  length  of  the  three  pieces  of  revetment  in  Giles  Bend  is  now  15,908  feet, 
as  follows: 

Feet. 

Upper  Giles 8,192 

Middle  Giles 693 

Lower  Giles 7,023 

Caving  still  continues  along  the  unprotected  part  of  the  bend  and  considerable 
scour  has  taken  place  along  the  outer  edge  of  the  mattresses  at  the  upper  end  of  the 
bend. 

Very  respectfully,  your  obedient  servant, 

£.  B.  Geddes, 
Assistant  Engineer, 
Capt.  J.  F.  McIndob, 

Corps  of  Engineers, 


Appbndix  4  E. 

report  of  MR.    W.    B.    KNOBLOCH,   SUPERINTENDENT  OF  LEVEES. 

New  Orleans,  La.,  May  1, 1906. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  levee  work  that 
has  been  done  in  the  Lower  Tensas,  Atchafalaya,  Lafourche,  Barataria,  Pontchar- 
train,  and  Lake  Bor^e  districts  from  May  1,  19(>4,  to  May  1,  1905. 

Ojngtructio^i. — During  the  past  year  construction  forces  were  employed  almost  con- 
tinuously in  one  or  more  of  the  cfistricts. 

In  the  Lafourche  and  Pontchartrain  districts  the  greater  amount  of  work  was  done 
by  machiner}^,  to  which  is  attributed  the  comparatively  lower  prices  paid  for  work 
in  these  districts. 

Muck  or  hose  ditches. — Where*  an  embankment  to  be  enlarged  was  known  to  be 
leaky,  and  where  conditions  suggested  that  objectionable  matter  mi^ht  be  hidden 
under  the  foundation  of  a  new  levee,  a  muck  or  base  ditch  was  cut  within  the  base 
or  at  the  toe  of  river  slope  of  levee.    There  were  but  few  cases  of  this  character. 

Surveys. — During  the  year  an  azimuth  survey  was  made  of  the  levee  system  in  the 
Barataria  and  Lake  Borgne  districts.  Crown  levels  and  cross  sections  of  the  levee 
were  taken.  Topography  was  taken  showing  the  location  of  houses,  fences,  ditches, 
etc.,  which  might  at  some  future  time  be  within  or  near  the  base  of  anew  levee. 
Bench  marks  were  established  at  intervals  of  about  1,500  feet,  and  azimuth  stations 
were  marked  with  monuments. 

Supervision. — No  change  has  been  made  in  the  method  of  supervision  as  has  been 
previously  reported. 

Protection  against  high  iwter.— Up  to  the  date  of  this  report  the  water  has  barely 
gotten  out  of  the  banks  and  no  protection  work  has  been  necessary. 

Repairs. — In  the  Barataria  and  Lake  Borgne  districts  a  strong  growth  of  weeds  upon 
the  levee  prevents  the  spreading  of  the  grass,  and  also  by  its  shade  keeps  the  embank- 
ment soft.  During  the  summer  these  weeds  were  removed,  either  by  contract  or 
hired  labor. 

In  the  Pontchartrain  district  the  borrow  pits  were  drained  and  cleared  in  such 
places  where  during  the  coming  year  the  levee  was  expected  to  bo  enlarged. 

LOWER  TENSAS  LEVEE  DISTRICT. 

The  only  construction  work  done  in  this  district  was  the  completion  of  sections  4 
and  5  of  White  Oak  Lake,  Lot  2,  levee,  which  remained  uncompleted  at  date  of  last 
annual  report. 

By  resolution  of  the  Missi8si|)pi  River  Commission,  March  17,  1904,  the  expendi- 
ture of  the  monev  allotted  to  this  district  for  the  fiscal  year  1905  was  deferred. 

The  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following  places, 
Greens  (721  R.)  and  Fish  Pond  (723  R.),  has  caused  the  abandonment  of  14  571 
linear  feet  of  levee,  embracinjr  316,122  cubic  yards. 

Of  the  142.76  miles  of  effective  levee  now  in  this  district  there  are  on  May  1, 1905, 
494,003  linear  feet,  or  93.56  miles,  built  wholly  or  in  part  by  the  United  States. 
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ATCHArAL.\YA   LBVBS  DlflTTRICT. 


The  conntruction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
plac€«,  Eliza  (843  R.),  Sardine  Point  (843.5  R.),  Ck>nieaax  (845  R.).  AuMralia 
(846  R.),  Bayou  (toula  (866  R.)>  and  Cora  (870  R.),  has  caused  the  abandonment  of 
13,160  linear  feet  of  levee,  embnicinf;  4(X),200  cubic  ^ards. 

Of  the  128.46  miles  of  effective  levee  in  this  district  there  are  on  May  1,  190o, 
441,059  linear  feet,  or  84.14  miles,  built  wholly  or  in  part  by  the  United  States. 


LAFOUBCHB  LKVKB  DISTRICT. 

The  only  construction  work  done  in  this  district  was  the  enlargement  of  part  <>f 
the  exipting  levee. 

Of  the  82.16  miles  of  effective  levee  in  this  district  on  May  1,  1905,  there  are 
;^,814  linear  feet,  or  63.60  miles,  built  wholly  or  in  part  by  the  United  States. 

BARATARIA   LEVBE  DISTRICT. 

All  work  has  been  completed  in  this  district  and  there  now  remain  no  contracts 
in  force. 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
placej^,  Point  Celeste  (1010  R. ),  Rigaud  (1021  R. ),  and  Buras  store  (1038  R. ),  and  bv 
the  United  States  at  Alliance  (1002  R)  and  Point  Michel  (1020  R.),  caused  the 
abandonment  of  10,543  linear  feet  of  levee,  embracing  61,470  cubic  yards. 

Of  the  71.88  miles  of  effective  levee  in  this  district  on  May  1,  1905,  there  are 
209,758  linear  feet,  or  39.73  miles,  built  wholly  or  in  part  by  the  United  States. 

PONTCHABTRAIN   LBVBB  DMTRICT. 

Of  the  Incomplete  levees  under  contract  at  date  of  last  report  all  have  been  com- 
pleted except  sections  1,  2,  and  3  of  Belmont  levee  (908  L.)  and  sections  1  and  2  of 
Hester  levee  (909  L.). 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
plates,  Raum  (899  L.)  and  Oelestine  (900  L.),  and  by  the  United  States  at  Ophelia 
(866  L.)  and  Darrow  (886  L.),  has  caused  the  abandonment  of  10,481  linear  feet  of 
levee,  embracing  127,()97  cubic  yards. 

Of  the  125.64  miles  of  effective  levee  in  this  district,  there  are  on  May  1,  1905, 
575,613  linear  feet,  or  109.19  miles,  built  wholly  or  in  part  by  the  United  States. 


LAKE  BORONS   LBVBB   DISTRICT. 

There  is  now  no  contract  in  force  for  levee  construction,  all  such  work  having  been 
completed. 

The  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following  places, 
Belalr  (998  L. )  and  St.  Thomas  Church  (1014  L.),  caused  the  abandonment  of  7,»)0 
linear  feet  of  levee,  embracing  54,350  cubic  yards. 

Of  the  77.07  miles  of  effective  levee  in  this  district  on  May  1,  1905,  there  are 
198,342  linear  feet,  or  37.52  miles,  built  wholly  or  in  part  by  the  United  States. 

Abandoned  levees.— The  following  is  a  table  of  the  previous  history  of  each  levee 
which  has  been  abandoned  by  the  construction  of  new  levees  from  Mav  1,  1904,  to 
May  1,  1905: 


Name. 

Miles 
below 
Cairo. 

District. 

Length.  By  whom  built. 

When 
buUt. 

1903 
1901 

By  whom  last '^S'^S 

721  R. 

723  R. 

843  R. 

843. 5  R. 

845  R. 

846  R. 

Lower  Tensas.. 
do 

Feet. 

f       759 

2,506 

1,873 

2,061 

7,976 

397 

618 

1,761 

State 

do 

United  8Utef«. 

do 

do 

do 

State 

... 

Qreens 

FiahPond 

1887 
1887 
1887 
1899 
1897 
1880 

United  States.        1895 

State 1902 

United  States.         1902 

Atchafalaya... 
....do 

Eliza 

do 

State 1       1899 

Sardine  Point 

1,658 

1,135 

979 

United  SUtes. 
State 

1893 
1879 

United  States.)  1895 
StAte 1900 

Comeaux 

do 

do 

1879  ' do 19O0 

Australia 

do 

/    1,880   do 

\      400    United  States. 

1893  ; do 1899 

1899 
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Length.  By  whom  built. 


When  i  By  whom  last  S®^ 
built.        enlarged.      !};j^|^- 


Bayou  Gonla 

Ck>ra 

Alliance 

Point  Celeste 
Point  Michel 

Rigaud 

BuiuB  Store.. 

Ophelia 

Darrow 

Raum 

Celestine 

Belair 


St.    Thomas 
Chnrch. 


United  States. 

State 

United  States. 

do 

State 

Not  known 
State 

do 

do 
Not  known 
State 

do 

do 

do 

United  States. 

T..do 

State 

do 

do 

do 

United  States. 
Not  known... 
State 

do 

do 

do 

do 


1879  ' do 

1879   do 

1895 do 

1894  I 

United  States. 

State 

do 

United  States. 

do 


1879 


1890 
1879 


1908 
1897 
1884 
1884 


United  States. 


State  .. 
do. 


1896 
1898 


1895 
1896 


1897 


1895 
1897 


Of  the  levee  abandoned  by  the  constraction  of  a  new  levee  at  Greens  (721  R. ),  795 
feet  were  built  b^  the  State  authorities  in  1903  and  had  a  life  of  only  one  vear;  2,506 
feet  were  built  by  the  State  authorities  in  1901  and  had  a  life  of  only  three  years; 
3,934  feet  were  built  by  the  United  States  in  1887  and  had  a  life  of  only  seventeen 
years.  Of  this  length  1,873  feet  were  enlarged  by  the  United  States  in  1895  and  2,061 
feet  by  the  State  authorities  in  1902.  The  cost  of  either  of  these  enlargements  was 
less  than  one-twentieth  of  the  cost  of  a  new  levee. 

Of  the  8,372  feet  of  levee  abandoned  bv  the  construction  of  a  new  levee  at  Fish 
Pond  (723  R. ),  397  feet  were  built  by  the  United  States  in  1899  and  had  a  life  of  only 
five  years  instead  of  twenty;  the  other  7,975  feet  were  built  by  the  United  States  sev- 
enteen years  ago  and  enlarged  by  the  United  States  in  190§.  The  cost  of  enlarge- 
ment was  less  than  one-tenth  of  the  cost  of  the  new  levee. 

Of  the  length  of  the  levee  abandoned  by  the  construction  of  a  new  levee  at  Eliza 
(843  R.),  618  feet  were  built  by  the  State  authorities  in  1897  as  a  wing  of  a  levee, 
which  wing  was  not  expected  to  have  a  life  of  twenty  years;  1,764  feet  were  built  by 
the  State  authorities  in  1880  and  1,658  feet  were  built  by  the  United  States  in  1893, 
and  had  a  life  of  only  eleven  years.  The  1,764  feet  built  in  1880  were  enlarged  by 
the  State  authorities  in  1899,  and  the  1,658  feet  built  in  1893  were  enlarged  by  the 
United  States  in  1895.  The  co^t  of  these  enlargements  per  year  of  service  was  less 
than  one-twentieth  of  the  cost  of  the  new  levee. 

The  levee  abandoned  by  the  construction  of  new  levees  at  Sardine  Point  (843.5  R. ) 
and  Comeaux  (845  R.)  was  built  by  the  State  authorities  more  than  twenty  years 
ago  and  enlarged  by  the  State  authorities  in  1900.  The  cost  of  the  enlargement  was 
less  than  four-twentieths  of  the  cost  of  the  new  levee. 

Of  the  2,280  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Australia 
(846  R. ),  1,880  feet  were  built  by  the  State  authorities  in  1893  and  400  feet  were  built 
by  the  United  States  in  1899.  The  1,880  feet  built  in  1893  were  enlarjjed  by  the  State 
authorities  in  1899.  The  cost  of  enlargement  was  less  than  five-twentieths  of  the  cost 
of  the  new  levee. 

Of  the  2,443  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Bayou 
Goula  (866  R.),  119  feet  were  built  by  the  United  States  in  1894  as  a  wing,  which  was 
not  expected  to  have  a  life  of  twenty  years;  2,324  feet  were  built  by  the  State  author- 
ities more  than  twenty  years  ago.  These  2,443  feet  were  enlaijged  by  the  State 
authorities  in  1896.  The  cost  of  the  enlargement  was  less  than  eight-twentieths  of 
the  cost  of  the  new  levee. 

Of  the  2,283  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Cora 
(870  R.),  93  feet  were  built  in  1894  by  the  United  States  as  a  wing,  and  2,190  feet 
were  built  l>y  the  State  authorities  in  1884.  The  abandoned  levee  was  enlarged  by 
the  State  authorities  in  1899.  The  cost  of  enlargement  per  year  of  service  was  lees 
than  one-twentieth  of  the  cost  of  the  new  levee. 
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Of  the  3,059  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Alliance 
(1002  R.  )f  104  feet  were  built  by  the  State  authorities  in  1899  as  a  winj?  to  a  levee, 
and  were  not  expected  to  have  a'  life  of  twenty  years.  The  dates  of  the  construction 
and  enUn^ment  of  the  other  2,955  feet  are  unknown. 

The  2,699  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Point 
Celeste  (1010  R.)  were  built  by  the  State  authoritee  in  1886  and  enlarged  by  the 
United  States  in  1896. 

Of  the  1,170  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Point 
Michel  (1020  R.),  157  feet  were  built  by  the  State  authorities  in  1888  and  enlarged  by 
the  United  States  in  1896;  1,013  were  built  in  1885  and  enlarged  in  1896  by  the  State 
authorities. 

Nothing  is  known  of  the  original  construction  of  the  levee  abandoned  by  the  con- 
struction of  a  new  levee  at  Rigaud  ( 1021  R. ).  The  levee  abandoned  was  enlarged  by 
the  State  authorities  in  1896. 

Of  the  1,915  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Bursa 
store  ( 1038  R. ),  96  feet  were  built  hvthe  State  authorities  in  1903  as  a  wing  of  a  levee, 
and  were  not  exi)ected  to  have  a  lif6  of  twenty  years;  1,819  feet  were  built  by  the 
State  authorities  in  1880  and  enlarged  by  the  same  in  1896. 

The  levee  abandoned  by  the  construction  of  a  new  levee  at  Ophelia  (886  L.)  was 
built  by  the  State  authorities  in  1879.  The  bank  at  this  levee  is  not  caving,  but  the 
new  levee  was  necessary  on  account  of  the  scarcity  of  material  on  the  river  aide  of 
the  levee  with  which  to  enlarge  the  old  levee. 

Of  the  1,694  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Darrow 
(886  L.),  1,437  feet  were  built  by  the  State  authorities  more  than  twenty  years  ago, 
257  feet  were  built  by  the  United  States  in  1895  as  a  wing  of  a  new  levee,  and  were 
not  expected  to  have  a  life  of  twenty  years.  The  levee  abandoned  was  enlarged  by 
the  State  authorities  in  1899.  The  cost  of  the  enlargement  per  year  of  service  wk 
less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  2,448  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Raum 
(899  L. ),  96  feet  were  built  as  a  wing  to  a  levee  by  the  United  States  in  1894;  1,154 
feet  were  built  by  the  State  authorities  more  than  twenty  years  ago,  and  198  feet  were 
built  as  a  wing  to  a  levee  by  the  State  authorities  in  1890.  The  1,154  feet  built  more 
than  twenty  years  ago  were  enlarged  by  the  United  States  in  1895;  the  96  feet  built 
in  1894  were  enlarged  by  the  State  in  1898,  and  the  198  feet  built  in  1890  were 
enlarged  by  the  United  States  in  1896.  The  cost  of  these  entailments  per  year  of 
service  was  less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  2,281  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Celea- 
tine  (900  L. ),  240  feet  were  built  by  the  State  authorities  in  1890  as  a  wing  of  a  levee; 
1,903  feet  were  built  by  the  State  authorities  more  than  twenty  years  ago,  and  1.38 
feet  were  built  by  the  United  States  in  1891  as  a  winj?  of  a  levee.  The  part  bulk  in 
1890  was  enlarged  by  the  State  authorities  in  1898;  that  built  in  1879  was  enlai]ged 
by  the  United  States  in  1895,  and  that  built  in  1891  was  enlarged  by  the  United 
States  in  1896.  The  cost  of  these  enlargements  was  less  than' one-twentieth  of  the 
cost  of  the  new  levee. 

Of  the  4,600  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Belair 
(998  L. ),  nothing  is  known  of  the  history  of  the  construction  of  3,132  feet;  1,468  feet 
were  built  by  the  State  authorities  in  1889  and  enlarged  by  the  United  States  in  1897. 

Of  the  2,700  feet  of  levee  abandoned  bv  the  construction  of  a  new  levee  at 
St.  Thomas  Church  (1014  L. ),  268  feet  were  built  by  the  State  authorities  in  1903  as 
a  wing  of  a  levee;  1,468  feet  were  built  by  the  State  authorities  in  1889,  and  1,752 
feet  were  built  by  the  State  authorities  in  1884.  Of  the  1,752  feet  built  in  1884,  280 
feet  were  enlarged  by  the  State  authorities  in  1895  and  1,472  feet  were  enlarged  in 
1897. 

Very  respectfully,  your  obedient  servant,  W.  E.  Knobloch, 

SuperinienderU  of  Levees, 

Capt.  J.  F.  McIndoe, 

Corm  of  Engineers, 


Digitized  by  CjOOQ IC 


INDEX. 


[The  references  in  roman  are  to  Yolume  and  thofle  in  arable  to  page.] 

A. 

Abeecon  Inlet,  N.  J.,  removal  of  wrecks •. v,  186, 1123 

Academy  Creek,  Ga.  (see  Brunswick  Harbor) v,  283;  vi,  1279 

Acushnet  River,  Mass. ,  improvement  of  New  Bedford  Harbor v,  80, 851 

Agate  Bay,  Minn.,  improvement  of  harbor v,  509;  vi,  1969 

Affostino  C.  (barge),  removal  of  wreck  of v,  270;  vi,  1258 

Annapee  (Algoma)  Harbor,  Wis.,  improvement  of v,  531;  vi,  2028 

Aitken,  Kate  V.  (schooner) ,  removal  of  wreck  of , v,  270;  vi,  1258 

Alabama  River,  Ala. : 

Improvement  of v,  324 ;  vi,  1343 

Survey  of v,329;  vi,1351 

Alameda,  Cal.,  improvement  of  Oakland  Harbor v,  646^  vii,  2424 

Alaska,  survey  for  wagon  road  and  military  trail v,  752;  vii,  2845 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via. .  v,  232, 1196 
Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound v,  232, 1196 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River...  v,  231, 1195 

Albertina  (barkentine),  removal  of  wreck  of v,93,868 

Algoma  ( Ahnapee)  Harbor,  Wis.,  improvement  of v,  531 ;  vi,  2028 

Alice  (barge),  removal  of  wreck  of v,  163, 1085 

Allegheny  River,  Pa.: 

Construction  of  locks  and  dams * v,478;  vi,  1854 

Estimate  of  cost  for  completion  of  Locks  and  Dams  2  and  3 v,  480;  vi,  1862 

Improvement  bv  open-channel  work v,  480;  vi,  1860 

Improvement  of  Pittsburg  Harbor ■ v,  472;  vi,  1839 

Operating  and  care  of  locks  and  dams v,  479;  vi,  1867 

Allerton,  Point,  Boston  Harbor,  Mass. ,  removal  of  wreck  off v,  74, 835 

Allouez  Bay,  Wis.  («€«  Duluth  Harbor) v,510;  vi,1971 

Alloway  Creek,  N.  J.,  improvement  of v,  167,1100 

Alpena  Harbor,  Mich.,  improvement  of v,  582;  vi,  2223 

Altamaha  River,  Ga.,  improvement  of v,  278;  vi,  1274 

Alviso  Harbor,  Cal.: 

Bridges  over  Warm  Spring  and  Coyote  creeks v,  724 

Improvement  of v,644;  vii,2421 

Ambrose  channel,  New  York  Harbor,  N.  Y. : 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

Amelia  River,  Fla.     (See  Femandina.) 

American  Island,  Missouri  River,  S.  Dak. ,  bridge  at v,  721 

Amite  River,  La.,  improvement  of v,369;  vi,  1462 

Anacostia  River,  D.  C. : 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1155 

Survey  of  United  States  land  within  flats  of v,  20 

Anahuac  channel,  Tex. ,  improvement  of v,  389, 390;  vi,  1502 

Anclote  River,  Fla.,  improvement  of v,  304, 305;  vi,  1312 

Andrews,  Grace  (schooner),  removal  of  wreck  of v,  329;  vi,  1351 

Andura  ( Nandua)  Creek,  Va. ,  improvement  of v,  214, 1166 

Anna  Laura  (schooner),  removal  of  wreck  of v,  93, 869 

Annapolis,  Md.,  bridge  across  Severn  River v,  723 
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Ann,  Cape,  Mase. : 

Conntruction  of  harl)or  of  refu^ v,  46,  SO^ 

Improvement  of  Rockport  Harlx)r v,  48, 807 

Removal  of  wreck  at  Pigeon  Cove  Harbor v,  74, 83<> 

Anne  Arundel  County,  Md.,  brids:**  of v,  723 

Ann  Vii^iuia  ( schooner ),  removal  of  wreck  of v,  186, 1123 

Apalachicola  Bay  and  River,  Fla.: 

Improvement  of  bay v,  311 ;  vi,  1323 

Impn)vement  of  river,  including  the  Cut-off v,  313;  vi,  1326 

Appomattox  River,  Va.: 

Improvement  of v,  229, 1192 

Removal  of  wreck  near  Pet«rRburg v,  235, 1200 

App(K|uinimink  River,  Del.,  improvement  of v,  175, 1110 

Appropriations: 

Fortifit^ations v,  6, 13 

Rivers  and  harbors v,  19 

Aqueduct  Bridgt*,  Wafihington,  D.  C,  repair  of v,  731;  vii,  2603 

Aqueduct,  Wai«hin^ton,,D.  C.     See  Washington. 

Aquia  Creek,  Va,,  impmvement  of v,  215, 1167 

Aransas  Pass,  Tex. ,  improvement  of v,  395;  vi,  1510 

Aransas  Pass  Harbor  Company  {i*ee  Aransas  Pass)  v,  395;  vi,  1510 

Aransas  (steamship),  removalof  wreck  of v,93,869 

Arcadia  llarlwr,  Mich.,  improvement  of v,  575;  vi,  2205 

Areata,  Cal.  (ji<=<' Humboldt  Harbor) v,6fi6;  vii,  24:J9 

Arch  rock,  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii,  2423 

Arkansas  River: 

Gauging  ( tee  Mississippi  River  Commission) v,  716;  viii,  8, 86 

Improvement  of v,  412;  vi,  1563 

Armament.     S^^e  Fortifications. 

Army  War  College,  Washington,  D.  C: 

Erection  of  buildings  for v,748;  vn,  2825 

Statue  of  Frederick  the  Cxreat  in  grounds  of v,  749;  vii,  2835 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Harbor  lines v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 1033 

Arthur  I^ke,  La.  ( nee  Mermentau  River) ." v,  371 ;  vi,  1465 

Ashepoo  River,  S.  C,  waterway  via v, 268;  vi,  1255 

Ashland,  Ky.: 

Bridge  across  Ohio  River v,  721 

Improvement  of  Ohio  River v,  462;  vi,  1786 

Ashland  and  Ironton  Bridge  Company,  bridge  of v,  721 

Ashland  Harbor,  Wis.,  improvement  of v,  515;  vi,  1991 

Ashley  River,  S.  C. ,  removal  of  wreck  near  Lambs v,  270;  vi,  1258 

Ashtabula    Harbor,   Ohio,   improvement    of,   including   dredge    construc- 
tion   V,  615, 1092;  vii,2355 

Assawaman  Bav,  Del.,  waterway  via v,  184,1120 

Assiscunk  Creek,  N.  J.,  bridge  at  Burlington v,722 

Assistants: 

Civilian,  to  engineer  officers v,  19 

On  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Astoria,  Oreg. ,  improvement  of  Columbia  River  below  Tongue  Point,  v,  684;  vii,  2483 
Atchafalaya  River,  La. : 

Gaujdng  {i^ee  Mississippi  Rivef  Commifa»ion) v,  716;  viri,  8,  86 

Rectification  of  moutn  by  Mississippi  River  Commission v,  716;  viii,  3,40 

Atlantic  and  North  Carolina  Railroad  Company,  bridges  of v,  725 

Atlantic  (Mty,  N.  J. ,  removal  of  wrei^ks  at  Absecon  Inlet v,  186, 1123 

Atlantic  Coa.st  Line  Railroad  Company,  bridge  of v,  726 

Atlantic  (South)    States,  removal  of '  water  hyacinths   from   Florida   wa- 
ters  v,308;  ^^,1318 

Attorney -General,  reports  by: 

On  title  to  land  embraced  within  fiats  of  Anacostia  River,  D.  C v,  20 

On  title  for   use  of   water  at  Willamette   Falls,   Willamette  River, 

Oreg v,692;  vii,2497 

Augusta,  Ga.: 

Improvement  of  Savannah  River  above v,  275;  vi,  1269 

Improvement  of  Savannah  River  below v,  273 ;  vi,  1267 

Aux  Bees  Scies  Lake,  Mich,  (see  Frankfort  Harbor) v,  576;  vi,  2207 
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Back  Bay  of  Biloxi,  Miss,  (see  Biloxi  Harbor) v,  347;  vi,  1422 

Back  Cove,  Portland,  Me.  (s^'e  Portland) .  v,35,793 

Back  Creek,  Md.,  removal  of  sunken  piles,  rafts,  etc v,  202, 1147 

Back  ( Weymouth )  River,  Mass. ,  improvement  of v,  63, 825 

Bad  River,  Mich.,  improvement  of v,  583;  vi,  2224 

Bagadace  River,  Me.,  improvement  of .' v,  25, 784 

Bagdad,  Fla.,  bridge  across  Blackwater  River v,  723 

Baker,  W.  C.,bridgeof v,727 

Ballard,  Wash,  (see  Puj^et  Sound-Lake  Washington  waterway) .....  v,  701;  vii,  2541 
Baltimore  and  Ohio  Railroad  Company: 

Bridge  across  Cuyahoga  River,  near  Houston  street,  Cleveland,  Ohio.,      v,  725 

Bridge  across  old  bed  of  Cuyahoga  River  at  Cleveland,  Ohio .• v,  729 

Bridges  across  Monongahela  River  below  Fairmont,  W.  Va v,  729 

Baltimore  Harbor,  Md. : 

Bridges  across  Jones,  North  Point,  and  Shallow  creeks v,  725 

Defenses  of v,  5 

Improvement  at  Spring  Garden v,  189, 1130 

Improvement  of  channel  to v,  186, 1125 

Improvement  of  channel  to  Curtis  Bay v,  189, 1129 

Baltimore,  Sparrows  Point  and  Chesapeake  Railway  Company,  bridges  of. .      v,  725 
Bangor  Harbor,  Me. : 

Bridge  across  Kenduskeag  River v,  727 

Improvement  of  Penobscot  River v,  26, 786 

Bar  Harbor,  Me. : 

Construction  of  break  water v,  23, 782 

Defenses  of  Frenchman  Bay v,  5 

Bar  Lake,  Mich,  {see  Arcadia  Harbor) v,  575;  vi,  2205 

Barney,  Commodore  (ferryboat),  removal  of  wreck  of v,  309;  vi,  1320 

Barracks,  Washington,  D.  C.     See  Washington  Barracks. 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam v,  505;  vi,  1952 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of v,  405;  vi,  1538 

Base  River,  Mass.,  bridge  at  Beverly v,  724 

Bassriver,  Mich.,  bridge  across  Grand  River v,  725 

Batteries,  gun  and  mortar v,  5, 13, 15 

Batter\%  the,  New  York,  N.  Y.,  removal  of  reef  in  North  (Hudson)  River, 

off  Pier  A v,  136, 1009 

Bay  City,  Mich.: 

Bridge  across  Saginaw  River v,  723 

Improvement  of  Saginaw  River v,582;  vi,2224 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Bayside  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 

Beaufort  County,  N.  C,  bridge  of v,730 

Beaufort  Harbor,  N.  C. : 

Improvement  of v,  244, 1212 

Improvement  of  waterway  to  Newbern v,  243, 1210 

Improvement  of  waterway  to  New  River v,  245, 1214 

Beaufort  Harbor  and  River,  S.  C. : 

Defenses  of  Port  Royal  Sound v,  5 

Improvement  of  river v,269;  vi,1256 

Improvement  of  waterway  to  Charleston,  S.  C v,  268;  vi,  1255 

Improvement  of  waterway  to  Savannah  (see  Savannah  Harbor),  v,  270;  vi,  1259 

Beaufort  Inlet,  N.  C,  improvement  of v,245, 1214 

Beaufort  River,  8.  C.     See  Beaufort  Harbor  and  River. 
Bee  Tree  shoals,  Tennessee  River,  Ala.,  improvement  of,  with  modified  proj- 
ect   v,455;  vi,1737,1742 

Belfast,  Me. ,  bridge  across  Passagassawaukeag  River v,  728 

Belle  Isle,  Detroit  River,  Mich. ,  removal  of  wrecks  at v,  601 ;  vir,  2288 

Belle  River,  La. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Belle  River,  Mich.,  improvement  of v,  588;  vi,  2233 

Bellingham  Bay  and  Harbor,  Wash. : 

Improvement  of  Whatcom  Creek  waterway  (see  Puget  Sound  and  New 

Whatcom  Harbor) v,696,707;  vii, 2514, 2552 

Removal  of  Starr  rock  («ee  Puget  Sound) v,  697, 698;  vii,2514 

Bellmans  Creek,  N.  J.,  bridge  near  Granton v,  724 

Bennetts  Creek,  Va.,  bridge  across v,  728 
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Benton  Harbor,  Mich.,  improvement  of  St.  Joseph  Harbor v,556;  vi,2161 

Benton  Harlwr  Canal,  Mich.  (»<»^St.  Joeeph  Harbor) v,556;  vi,2161 

Berrien  County,  Mich.,  bridge  of v,  721 

Beverly  Harbor,  Maaa.: 

E  ndge  across  Bass  River v,  724 

1  mprovement  of v,  51, 810 

Big  Afssawam^  Bay,  Del.,  waterway  via v,  184, 1120 

Big  Barren  River,  Ky. ,  operating  and  care  of  lock  and  dam v,  505;  vi,  1952 

Big  H(x*king  River,  Ohio,  ice  harbor  in  Ohio  River  near v,462;  vi,  1794 

Big  Kanawha  River,  W»  Va. : 

Improvement  of v,  485;  vi,  1882 

Ol^erating  and  care  of  locks  and  dams v,  486;  vi,  1883 

Big  Sandy  River,  Va.,  W.  Va.,  and  Ky.: 

Bridge  across  Tug  and  Levisa  forks  at  Cassville,  W.  Va.,  and  Louisa,  Ky .      v,  722 

Bridge  across  Tug  Fork  near  Delorme,  W.  Va v,720 

Bridges  across  Tug  Fork  in  Mingo  County,  W.  Va.,  and  Buchanan 

County,  Va v,722 

Bridge  across  Tug  Fork  at  Nolan,  W.  Va v,721 

Improvement  of,  including  Tug  and  Levisa  forks v,  488;  vi,  1901 

Operating  and  care  of  lock  and  dam v,  490;  vi,  1910 

Big  Sarasota  Bay,  Fla.,  improvement  of v,  300;  vi,  1307 

Big  Sioux  River,  S.  Dak. ,  ice  harbor  at  Sioux  City,  Iowa v,  443;  vi,  1689 

Big  Stone  Lake,  Minn.,  survey  of v,441;  vi,  1686 

Big  Sunflower  River,  Miss.,  improvement  of v,  409;  vi,  1555 

Biioxi  Harljor,  Miss.,  improvement  of v,  347;  vi,  1422 

Biscayne  Bay,  Fla.,  improvement  of v,294;  vi,  1300 

Bishop  (tug),  removal  of  wreck  of .' v,329;  vi,  1351 

Bismarck  Harbor,  N.  Dak.  {»ee  Missouri  River) v,  442;  vi,  1689 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor v,  562;  vi,  2175 

Black  River,  Ark.  and  Mo.,  improvement  of v,  419;  vi,  1576 

Black  River,  La.,  improvement  of v, 403;  vi,  1528 

Black  River,  Mich.: 

Improvement  at  mouth v,  585;  vi,  2229 

Improvement  at  Port  Huron v,  587;  vi,  2232 

Black  River,  N.  C,  improvement  of v,  249, 1220 

Black  River,  Lorain,  Onio,  improvement  of v,  609;  vii,  2329 

Black  Rock  Harbor,  Conn,  (see  Bridgei>ort  Harbor) v,  106, 891 

Black  Rock  Harbor,  N.Y.: 

Improvement  of v,  625;  vii,  2383 

Improvement  of  Buffalo  entrance v,  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2381 

Black  Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa v,  333;  vi,  1400 

Improvement  below  Tuscaloosa v,  334;  vi,  1400,1401 

Operating  and  care  of  locks  and  dams v,  340;  vi,  1410 

Black  water  River,  Fla. : 

Bridge  at  Bagdad v,  723 

Improvement  of v,  320;  vi,  1338 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge v,  90,865 

Improvement  of  Great  Salt  Pond v,  92,867 

Blood  River,  La.  («««  Tickf aw  River) v,  368;  vi,  1461 

Blossom  rock,  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii,  2423 

Boards  {see  also  Commissions): 

Of  Engineers  for  Rivers  and  Harbors  (see  dUo  Committee,  etc )  -  -  v,  712;  vii,  2569 

On  Fortifications  or  other  Defenses  ( Endicott  Board ) v,  5, 7 

Of  Ordnance  and  Fortification v,  5 

Taft  Board  (to  revise  project  of  Endicott  Board) v,  7 

The  Board  of  Engineers v,  4, 755 

Boats: 

See  also  Dredge  boats  and  Wrecks. 

Rules  governing  running  of  steamers  on  certain  streams v,  719 

Boeuf  River,  La.,  improvement  of v,  405;  vi,  1538, 1539 

Bogue  Chitto,  La.,  improvement  of v,  366;  vi,  1458 

Bogue  Falia,  La.,  improvement  of v,  367;  vi,  1459 

Bogue  Sound,  N.  C,  improvement  of  waterway  via v,  245, 1214 

Bond,  Hiram  R.  (scow),  removal  of  wreck  of v,543;  vr,  2063 

Bonnerton,  N.  C,  bridge  across  Durhame  Creek v,  730 
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Boom  Island,  Misaissippi  River,  Minn. ,  bridge  to  Minneapolis v,  728 

Booms,  building  of v,  730 

Borderland  Coal  CJompany,  bridge  of v,  721 

Boston  and  Albany  Railroad  Company,  bridge  of v,  725 

Boston  and  Maine  Railroad  Company,  bridge  of v,  724 

Boston  Harbor,  Mass. : 

Bridge  across  Charles  River  to  Cambridge  ( Boston  and  Albany  Railroad ) .  v,  725 
Bridge  across  Charles  River  to  Cambricfge  ( Boston  and  Maine  Railroad ) .  v,  724 
Bridge  across  Charles  River  at  site  of  Boston  and  Maine  Railroad  bridge 

(temporary  StalJe  bridge) v,  723 

Bridge  across  Charles  River  to  Cambridge  (Brookline  Street  Bridge) : . .  v,  727 
Bridge  across  Charles  River  to  Cambridge  (at  Brookline  and  Essex 

streets) v,  725 

Bridge  across  Fort  Point  channel  at  Dover  street v,  730 

Bridge  across  Fort  Point  channel  between  Northern  avenue  and  Oliver 

street v,726 

Bridge  across  Neponset  River  between  Quincy  and  Neponset v,  729 

Defenses  of v,  5 

Harbor  lines  in  Charles  River v,  718,  836 

Improvement  of v,  57,  815 

Lock  and  dam  in  Charles  River v,  730 

Removal  of  wreck  off  Point  Allerton v,  74,  835 

Branch,  Olive  (schooner),  removal  of  w^reck  of v,  42,  800 

Brandy  wine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor .  v,  173,  1105 

Branford  Harbor,  Conn.,  improvement  of v,  99,  881 

Brazos  River,  Tex.  : 

Galveston    and    Brazos    Canal    (see   also    West   Galveston 

Bay) V,  389,390,392;  vi,  1502,1506 

Improvement  between  Old  Washington  and  Waco v,  392 

Improvement  between  Velasco  and  Old  Washington v,  393;  vi,  1507 

Improvement  between  Velasco  and  Richmond v,  392;  vi,  1507 

Improvement  of  mouth v,  394;  vi,  1510 

Brazos  Kiver  Channel  and  Dock  Company  (see  Brazos  River) v,  394;  vi,  1510 

Brazos  Santiago  Harbor,  Tex.,  improvement  of v,  397;  vi,  1513 

Breton  Bay,  Md.,  improvement  of v,  207,  1159 

Bridge  Creek  Landing,  Va. ,  wharf  and  monument v,  739;  vii,  2619 

Bridgeport,  Conn.,  improvement  of  harbor v,  106,  891 

Bridgeport,  Pa.,  bridge  across  Monongahela  River v,  729 

Bridges: 

Alteration  of,  obetructing  navigation v,  728, 729 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of v,  731 ;  vii,  2603 

Construction  or,  across  navigable  waters v,  719,  722,  728 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  Bridge. . .  v,  732;  vii,  2605 
Portland  (Me.)  engineering  district,  recommendation  regarding  funds 

for  inspection,  etc.,  of v,  800 

Rules  governing  opening  of  draws v,  719 

Yellowstone  National  Park,  construction,  etc.,  in v,  744;  vii,  2809 

Broad  Creek  River,  Del.,  improvement  of v,  201,  1145 

Broad  Sound,  Boston  Harbor;  Mass.,  improvement  of v,  57,  815 

Bronx  River,  N.  Y. ,  improvement  of v,  117,  959 

Brooklyn,  N.  Y.    tSee  hew  York  Harbor. 

Browns  Creek,  N.  Y.,  improvement  of v,  126,  975 

Browns  Point,  N.  Y.,  removal  of  wreck  opposite v,  134,  990 

Brownsville,  Pa.,  bridge  across  Monongahela  River  to  Bridgeport v,  729 

Brunswick  Harbor,  Ga. ,  improvement  of v,  283;  vi,  1 279 

Brunswick  River,  N.  C.  (see  Cape  Fear  River) v,  251,  1224 

Bucksport  Harbor,  Me.,  improvement  of v,  28, 787 

Budd  Inlet,  Wash,  (see  Olympia  Harbor) v,  698;  vir,  2521 

Buffalo  Bayou,  Tex.,  improvement  of,  including  revised  project  and  estimate 

by  Board  of  Engineers  for  Rivers  and  Harbors v,  385;  vi,  1492, 1496 

Buffalo  Creek,  or  River,  N.  Y.     See  Buffalo  Harbor. 
Buffalo  Harbor,  N.  Y. : 

Bridge  across  Buffalo  Creek,  or  River,  at  Ohio  street v,  722 

Improvement  of v,  621 ;  vii,  2374 

Improvement  of  Black  Rock  Harbor v,  625;  vii,  2383 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor  v,625;  VII,  2382 
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Buffalo  Harbor,  N.  Y. — Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . . .  v,  590;  vii,  2241 
Improvement  of  Lake  Erie  entrance  to  Erie  B^in  and  Black  Rock  Har- 
bor  v,624;  VII,  2381 

Wrecks  in  Niagara  River  and  Lake  Erie,  removal  of v,627 

Buffalo  River,  or  Creek,  N.  Y.     See  Buffalo  Harbor. 

Buildings: 

Army  War  College v,748;  vii,2825 

Engineer  School  of  Application v,748;  vn,2825 

Government  Printing  Office,  Washington,  D.  C,  new  building. .  v,  748;  vii,  2823 
Government  Printing  Office,  Washington,  D.  C,  old  building  ..  v,  747;  vii,2824 
Public,  District  of  Columbia v,  738;  vii,2619 

Bulkhead  lines.     See  Harbor  lines. 

Burlington,  N.  J.,  bridge  across  Assiscunk  Creek v,  722 

Burlin^on  County,  N.  J. : 

Bridge  of,  across  Assiscunk  Creek v,  722 

Bridge  of,  across  Rancocas  River v,  723 

Burlington  Harbor,  Vt.,  improvement  of v,  70, 832 

Burr  Creek,  Conn.  («?«  Bridgeport  Harbor) v,  106, 891 

Butte  Citv,  Cal.,  brid^  across  Sacramento  River v,724 

Buttermitk  channel,  >ew  York  Harbor,  N.  Y.: 

Improvement  of v,  139, 1019 

Removal  of  wreck v,  1^0,1024 

Buzzards  Bay,  Mass.,  removal  of  Weepecket  rock v,  80, 850 

Byram  River,  N.  Y.  («?<?  Port  Chester  Harbor) v,  113,954 

C. 

Cabell  County,  W.  Va.,  bridge  of v,726 

Cable  Mlleries * v,  11, 14, 15 

Cache  River,  Ark.,  improvement  of v,  418;  vi,  1575 

Caddo  (Fairv)  Lake,  Tex.  and  La.,  improvement  of  Cypress  Bayou,  includ- 
ing  '. v,402;  vr,1527 

Calaveras  River,  Cal.  (see  Stockton  and  Mormon  channels) v,  650;  vii,  2430 

Calcasieu  River,  La. : 

Improvement  of  mouth  and  passes v,  372;  vi,  1466 

Removal  of  water  hyacinths v,  380$  vi,  1476 

Caldwell  Parish,  La.,  bfidjje  of v,  721 

California  Debris  Commission v,714;  vii,2585 

Caloosahatchee  River,  Fla.,  improvement  of v,  298, 299;  vi,  1305, 1306 

Calumet  Harbor,  Wis.  (/»«e  Fox  River) v,541;  vi,2049 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harbor v,  545;  vi,  2109 

Improvement  of  river v,  546;  vi,  2113 

Cambridge,  Md.,  improvement  of  harbor v,  194, 1135 

Cambridge,  Mas8.     See  Charles  River. 

Camden,  Me.,  improvement  of  harbor  at v,  29, 787 

Camden,  N.  J.: 

Defenpas  of  Delaware  River  (nee  also  Technical  details) v,  5;  vii,  3007 

Improvement  of  Cooper  Creek v,  165, 1098 

Improvement  of  Delaware  River  at v,  156, 1065 

Canada,  Dominion  of: 

Canal  of,  at  San  It  Ste.  Marie,  Ontario,  commerce  through v,  594;  vii,  2250 

Dam  of,  across  St.  Lawrence  River v,  730 

Canals,  etc.  {nee  oIao  Waterways): 

All)eniarle  and  Chesapeake  Canal,  N.  C,  waterwav  via v,  232, 1196 

Allojrheny  River,  Pa.,  locks  and  dams v, 478, 479, 480;  vi,  1854, 1857, 1862 

Approprikticm  for  operation  and  care v,  19, 20 

Apliepoo  River  to  South  Edisto  River,  S.  C.  (see  Charleston-Beaufort 

waterway) v,268;  vi,  1255 

Barren  River,  Ky. ,  lock  and  dam v,  505;  vi,  1952 

Bee  Tree  Shoals  Canal,  Ala.,  improvement  of,   with    modified  proj- 
ect    v,455;  VI,  1737,1742 

Benton  Harlx)r  Canal,  Mich,  {we  Hi.  Joseph  Harbor) v,  556;  vi,2161 

Big  Barren  River,  K v, ,  lock  and  dam v,  605;  vi,  1952 

Big  Kanawha  River,'  W.  Va. ,  locks  and  dams v,  485, 486;  vi,  1882, 1883 

Big  Sandv  River,  W,  Va.  and  Ky..  locks  and  dams v,  488, 490;  vi,  1901, 1910 
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Canals,  etc. — Continued. 

Big  Stone  Lake,  Minn.,  reservoir  dam v,  441;  vi,  1686 

Black  Warrior  River,  Ala.,  locks  and  dams . .  v,  333, 334, 340;  vi,  1400, 1401, 1410 

Boston,  Mass.,  lock  and  dam  in  Charles  River v,  730 

Calaveras  River,  Cal.,  to  Mormon  channel,  San  Joaquin  River. .  v,  650;  vii,  2430 

Canadian  Canal,  St.  Marys  River,  Ont. ,  commerce v,  594;  vii,  2250 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams v,  250, 1222 

Care  and  maintenance,  appropnation  for v,  19, 20 

Cascades  Canal,  Columbia  River,  Oreg v,  673, 675;  vii,  2460, 2462 

Charles  River,  Boston,  Mass.,  lock  and  dam v,  730 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via v,  243, 1210 

Colbert   Shoals   Canal,  Ala.,  improvement   of,  with    modified    proj- 
ect   v,455;  VI,  1737,1742 

Columbia  River,  Cascades  Canal v,  673, 675;  vii,  2460, 2462 

Columbia   River,    The   Dalles    Rapids    to    Celilo    Falls,    locks   and 

canal v,671;  vn,2458 

Congaree  River,  8.  C,  lock  and  dam v,  263;  vi,  1248 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams v,  326, 329;  vi,  1346, 1350 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams. . .  v,  448, 450;  vi,  1724, 1728 

Davis  Island  dam,  Ohio  River,  Pa v,  474;  vi,  1841 

Des  Moines  Rapids  Canal,  Mississippi  River v,  429;  vi,  1647 

Des  Plaines  River,  111.,  waterway  via v,  548;  vi,  2118;  viii,  10, 41 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via v,  231, 1195 

Duluth  Canal,  Minn v,510;  vi,1971 

Edisto  (South)  River  to  Ashepoo  River,  S.  C.  (see  Charleston-Beaufort 

waterway) v,268;  vi,1255 

Elk  River  Shoals  Canal,  Ala v,  455. 458;  vi,  1737,1762 

Estherville-Minim  Creek  Canal,  8.  C v,260;  vi,  1245 

Expenditures  for  operation  and  care v,19,20 

Fox  River,  Wis.,  locks  and  dams v,541,543;  vi,2049,2053 

Galena  River,  111.,  lock  and  dam v,430;  vi,  1656 

Galveston  and  Brazos  Canal,  Tex.    (see   also  West   Galveston   Bay, 

etc.) v,389,  390,392;  vi,  1502, 1506 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  {see  Gowanus  Bay) v,  137, 1016 

Grand  Rapids,  Wabash  River,  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Great  Kanawha  River,  W.  Va.,  lockg  and  dams v,  485, 486;  vi,  1882, 1883 

Gr^n  River,  Ky.,  locks  and  dams v; 504, 505;  vi,  1949, 1952 

Hales  bar,  Tennessee  River,  lock  and  dam v,  455, 456;  vi,  1739 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam v,  478, 479;  vi,  1854, 1857 

Hook  Canal,  N.  Y.,  bridge  across v,  730 

Illinois  and  Mississippi  Canal,  III.,  construction  of v,  550;  vi,  2144 

Illinois  and  Mins'issippi  Canal,  111.,  operating  and  care v,  430;  vi,  1653 

Illinois  River,  111. ,  lockt  and  dams v,  548, 549;  vi,  2137, 2141 

Illinois    River,    111.,    waterway    to    St.   Louis,    Mo.,    and    Lockport, 

via V,  548  VI,  2118;  viii,10,41 

Kampsville  lock  and  dam,  Illinois  River,  111 v,  548, 549;  vi,  2137, 2141 

Kanawha  River,  W.  Va.,  locks  and  dams v,  485, 486,  vi,  1882, 1883 

Kentucky  River,  Ky.,  locks  and  dams v,  491, 493;  vi,  1912, 1918 

Keweenaw  Bay  to  Lake  Superior v,  518, 520;  vi,  1996 

I^^ranpe  lock  and  dam,  Illinois  River,  111 v,  548, 549;  vi,  2137, 2141 

Lake  Washington  Canal,  Wash v,  701 ;  vii,  2541 

Levisa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams v,  488;  vi,  1901, 1910 

Little  Kanawha  River,  W.  Va.,  lock  and  dam v,  483, 484;  vi,  1878, 1880 

Lockj>ort,  111.,  to  St.  Louis,  Mo.,  waterway v,  548;  vi,  2118;  viii,  10, 41 

Louisville  and  Portland  Canal v,  493, 498;  vi,  1929, 1936 

Michigan  Lake  to  Sturgeon  Bav v,  529, 530 ;  vi,  2021 ,  2026 

Minim  Creek-p:8therville  Canal,  S.  C v,  260;  vi,  1245 

Mis.«iH8ippi  River,  Des  Moines  Rapids  Canal v,  429;  vi,  1647 

Mississippi  River  to  Illinois  River,  constniction  of v,  550;  vi,  2144 

MissiHsipi)i  River  to  Illinois  River,  operating  and  care v,  430;  vi,  1653 

Mississippi  River,  Moline,  111. ,  lock  and  dam v,  429;  vi,  1652 

Mississippi  River,  reservoirs v,  432, 434;  vr,  1670, 1675 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams v,  431;  vi,  1663 

Mississippi   River,  waterway  from  St.  Ix)uis,  Mo.,  to  Lockport,  111., 

via v,548;  vi,2118;  viii,  10,41 

Moline  Harbor,  111.,  lock  and  dam v,  429;  vi,  1652 

Monongahela  River,  locks  and  dams v,  466, 468, 471 ;  vi,  1824, 1827, 1831 
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Canals,  etc.— Continued. 

Morgan  Canal,  Tex. ,  improvement  of  (xe^Galveston  ship  channel ) .  v,  385;  vi,  1492 

Morgan  Canal,  Tex.,  operating  and  care v,387;  vi,  1499 

Mormon  channel,  San  Joaquin  River,  Cal.,  to  Calaveras  River..  v,650;  vii,2430 

Mopquito  Creek  Canal,  S.  C.  (9ee  Santee  River) v,  260;  vi,  1246 

MufH*le  Hhoalfl  Canal,  Ala.,  improvement  and  care v,  455, 458;  vi,  1737, 1762 

Muticle  Shoals  Canal,  Ala.,  right  of  way,  acquisition  of  laud,  and  water 

power V,  461;  VI,  1780 

Muskinpim  River,  Ohio,  locks  and  dams v,  486, 487;  vi,  1890, 1891 

Navigation  of,  rules  governing v,  718 

New  York  Harhor,  N.  Y. ,  Hook  Canal,  bridge  across v,  730 

North  Carolina  Cut,  N.  C,  waterway  via v,232,1196 

Ohio  River,  Davis  Island  dam,  Pa v,  474;  vi,  1841 

Ohio  River,  Locks  and  Dams  1  and  6,  operating  and  care v,  474;  vi,  1841 

Ohio  River,  Locks  and  Dams  2-7,  construction  of v,  475;  vi,  1H45 

Ohio  River,  IxK-ksand  Dams  8,  11,13,  18,  19,  26 v.  481;  vi.l872 

Ohio  River,  Lock  and  Dam  37 v,464;  vi,1816 

Ohio  River,  Louisville  and  Portland  Canal v,  493, 498;  vi,  1929, 1936 

Operation  and  care,  appropriation  for v,  19, 20 

Osa^e  River,  Mo.,  lock  and  dam v,445;  vi,  1703 

Ottertail  l^ke  and  River,  Mmn. ,  reservoir  dam v,  441 ;  vi,  1686 

Oua(*hita  River,  Ark.  and  La.,  locks  and  dams v,  403;  vi,  1528 

Plaqucmine  Bayou,  La.,  lock v,  361 ;  vi,  1446 

Portable  l^ke  canals,  Mich.,  improvement  and  care v,  618, 520;  vi,  1996 

Pupet  Sound-Lake  Washington,  waterway v,  701 ;  vii,  2541 

Re<i  Lake  and  Red  Lake  River,  Minn.,  reser\*oir  dam v,  441 ;  vi,  1686 

Regulations  governing  navigation  of v,  718 

Rock  River,  111. ,  construction  of  canal  around v,  550;  vi,  2144 

Rock  River,  111.,  oi)erating  and  care  of  canal  around v,  430:  vi,  1653 

Rough  River,  Ky.,  lock  and  dam v,  507, 508;  vi,  1963, 1964 

Rules  governing* navigation  of v,  718 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care.,  v, 598,599;  vii, 2276, 2278 

St.  l^wrence  River,  dam  between  Adams  and  Les  Galops  islands v,  730 

St.  Jiouis,  Mo.,  to  Lockport,  111.,  waterway v,548;  vi,2118;  viii,  10,41 

St.  Mar>s  Falls  Canal,  Mich.,  improvement  and  care. .  v,  592, 594;  vir,  2244, 2248 

St.  Marys  Falls  tmnals,  Mich,  ana  Ont.,  commerce v,  594;  vii,  2250 

Salmon' Bay,  Was*).,  waterway  via. ..I v, 701 ;  ^vii, 2541 

Scott  Point,  Tennessee  River,  lock  and  dam  at  Hales  bar,  near,  v,  455, 456;  vi,  1 739 

Seattle  Canal,  Wju«h v,701;  vii,  2541 

Shilshole  Bav,  Wash. ,  waterway  via v,  701 ;  vii,  2541 

Sixmile  Island,  Allegheny  River,  Pa,,  lock  and  dam. .  v,478,480;  vi,  1854,1857,1862 
South  Edisto  River  to  Ashepoo  River,  S.  C.  (see  Charleston -Beaufort 

waterway) ♦ v,268;  vi,  1255 

Springdale,    Pa.,     lock    and    dam     in    Allegheny 

River v,478,  479,480;  vi,  1854, 1857, 1862 

Sturgeon  Bay  and  I^ke  Michigan  Canal,  Wis v,  529, 530;  vi,  2021, 2026 

Superior  Lake  to  Keweenaw  Bay v,  518, 520;  vi,  1996 

Tennessee  River,  canals,  locks,  and  dams v,  455, 458;  vi,  1 737, 1762 

Tennessee  River,  Colbert  and  Bee  Tree  Shoals  Canal,  modified  proj- 
ect    v,  455;  VI,  1737, 1742 

Tennessee  River,  Hales  bar,  lock  and  dam v,  455, 456;  vi,  1 739 

Tennessee  River,  Muscle  Shoals  Canal,  right  of  way,  acquisition  of  land, 

and  water  power v,  461 ;  vi,  1780 

Tombigbee  River,  Ala.,  locks  and  dams v,  335, 338;  vi,  1402, 1408 

Traverse  Lake,  Minn. ,  reservoir  dam v,  441 ;  vi,  1686 

Trinitv  River,  Tex. ,  loc^ks  and  dams v,  387;  vr,  1500 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams,  v,  488;  vi,  1901, 1910 

Turners  Cut,  N.  C,  waterway  via v,  231, 1195 

Union  Lake,  Wash.,  waterwav  via v,  701;  vii,  2541 

W^al)a8h  River,  Grand  Rapids'lock  and  dam v,  500, 502;  vi,  1945, 1947 

Warrior  River,  Ala.,  locks  and  dams v,  333, 334, 340;  vi,  1400, 1401, 1410 

Washington  Lake  to  Puget  Sound,  waterway v,  701 ;  vii,  2541 

Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams v,403;  vi,  1528 

White  River,  Ark.,  locks  and  dams v,  416, 417;  vi,  1570, 1574 

Willamette  Falls  Canal,  Oreg v,692;  vii,2497 

Yamhill  River,  Oreg.,  lock  and  dam v,  678, 680;  vii,  2469, 2474 

Yuba  River,  Cal.,  restraining  dam v,  715;  vii,  2585, 2590 
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Canarsie  Bay,  N.  Y.,  improvement  of v,  1 22, 968 

Caney  Fork  Bridge  Company,  bridge  of v,  722 

Caney  Fork  River,  Tenn.,  bridge  near  Trousdale  Ferry v,  722 

Cape  Ann,  Maus.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  Rockport  Harbor v,  48, 807 

Removal  of  wreck  at  Pigeon  Cove  Harbor v,  74, 836 

Cape  Charles  City  Harbor,  Va. ,  improvement  of v,  230, 1194 

Cape  Fear  River,  N.  C. : 

Defenses  of  (see  also  Technical  details) v,  5;  vii,  3010 

Improvement  above  Wilmington v,  250, 1222 

Improvement  at  and  below  Wilmington v,  251 ,  1224 

Improvement  of  Northeast  Branch v,  248, 1218 

Cape  Henry,  Va.,  defenses  at v,  5 

Cape  Jellison  Harbor,  Me. ,  bridsre  at  Stockton  Springs v,  728 

Cape  May  County,  N.  J.,  bridge  of v,728 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of .' v,  634;  vii,  2402 

Capitol,  Washington,  D.  C,  telegraph  line v,738;  vii,2619 

Captain  C.  W.  Howell  (snag  boat),  aetails  concerning  construction  and  opera- 
tion  VII,  3034 

Carquinez  Strait,  Cal.,  channel  to  the  Golden  Gate  (see  San  Pablo  Bay ) .  v,  648;  vii,  2426 
Carrabelle  Harbor  and  River,  Fla. : 

Improvement  of  bar  and  harbor v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of  river v,  329;  vi,  1351 

Carriages,  gun  and  mortar v,  7, 8 

Carrie  (barge),  removal  of  wreck  of v,186, 1122 

Carters,  Ga.,  bridge  across  Coosawattee  River v,  726 

Carters  Creek,  Va. : 

Harbor  lines  at  Weems v,  718, 1182 

Improvement  of ^ v,  216, 1168 

Caruthersville  Harbor,  Mo.  (see  Mississippi  River  Commission) v,  716;  viii,  3,40 

Carvers  Harbor,  Me.,  improvement  of v,  31,  789 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of v,673;  vii,2460 

Operating  and  care v,  675;  vii,  2462 

Casemates,  mining v,  1 1, 14, 15 

Cassville,  W.  Va.,  bridge  across  Tug  and  Levisa  forks.  Big  Sandy  River. , . .      v,  722 

Catlin,  Wash. ,  bridge  across  Cowlitz  River v,  725 

Cedar  Bayou,  Tex.,  improvement  of v,389,391;  vi,  1505 

Cellar  Creek,  Conn,  (see  Bridgeport  Harbor) v,  106, 891 

Cedar  Point,  Ala.,  removal  of  wreck  off v,  353;  vi,  1428 

Centennial  Lake,  Miss,  (see  Vicksburg  Harbor) v,  407;  vi,  1543 

Challenger  (schooner),  removal  of  wreck  of v,  710;  vii,  2560 

Chamberlain,  S.  Dak. ,  bridge  across  Missouri  River v,  721 

Champlain  Lake,  N.  Y.  and  Vt.: 

Burlington  Harbor,  Vt.,  improvement  of v,  70, 832 

Defenses  of v,  5 

Narrows,  improvement  of v,  73, 835 

North  and  South  Hero  islands,  improvement  of  channel  between v,  69 

Plattsburg  Harbor,  N.  Y.,  improvement  of v,  72, 834 

Wrecks,  removal  of v,  74,j836 

Channels.     See  Rivers  and  harbors. 
Charles  River,  Boston,  Mass. : 

Bridge  to  Cambridge  ( Boston  and  Albany  Railroad) v,  725 

Bridge  to  Cambridge  ( Boston  and  Maine  Railroad ) v,  724 

Bridge  at  site  of  Boston  and  Maine  Railroad  bridge  (temporarv  State 

bridge) * v,  723 

Bridge  to  Cambridge  ( Brookline  Street  Bridge) v,  727 

Bridge  to  Cambridge  (at  Brookline  and  Essex  streets) v,  725 

Harbor  lines v,  718,836 

Improvement  of , v,  59, 818 

Lock  and  dam  in,  construction  of v,  730 

Charleston  Harbor,  S.  C. : 

Defenses  of  (see  also  Technical  details) v,  5, 10;  vii,  3015 

Improvement  of,  including  dredge  construction v,  265, 1086;  vi,  1250 

Improvement  of  waterway  to  Beaufort,  S.  C v,  268;  vi,  1 255 

Improvement  of  waterway  to  McClellanville v,  264;  vi,  1249 

Removal  of  wreck v,  270;  vi,  1258 
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Charlevoix  Harbor,  Mich.,  improvement  of y,  578;  vi,  2210 

Charlotte  Harbor,  Fla.,  improvement  of v,  298;  vi,  1305 

Charlotte  Harbor,  N.  Y.: 

Improvement  of v,630;  vii,2392 

Water  levels v,  744;  vii,  2782 

Charts: 

Land  within  flats  of  Anacostia  River,  D.  C v.  20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Chatham  Harbor,  Mass.,  removal  of  wrecks  in v, 93, 868,869 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of v,  317;  vi,  1332 

Cheboygan  Harbor,  Mich. ,  improvement  of v,  681 ;  vi,  2221 

Cheesequake  Creek,  N.  J.,  improvement  of v,  152, 1(^1 

Chefuncte  River,  La.,  improvement  of v,  367;  vi,  145!* 

Chehalis  River,  Wash. ,  improvement  of v,  695;  vii,  2511 

Chelsea  Creek,  Mass.  (w'^  Boston  Harbor)  v,60,819 

Chemicals,  use  of,  in  destroying  the  water  hyacinth v,  308, 380;  vi,  1318, 1476 

Checiuaniegon  Bay,  Wis.  (see  Ashland  Harbor) v,  515;  vi,  1991 

Chesapeake  Bay,  Va. : 

Defenses  at  entrance  at  Cape  Henry v,5 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound,  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

York  Spit,  shoals  opposite  {see  Patapeco  River) v,  186, 1125 

Chester  River,  Md.,  improvement  of v,  195, 1136 

Chestnut  Bluff,  Tenn.,  bridge  across  South  Fork,  Forked  Deer  River v,  724 

Chicago  and  North- Western  Railway  Company,  bridges  (3)  of v,  726 

Chicago  Harbor  and  River,  111. : 

Bridge  across  North  Branch  Canal  at  North  Halsted  street v,  728 

Bridge  across  North  Branch  Canal  at  Weed  street v,7S 

Bridge  across  South  Branch  at  Harrison  street v,  724 

Bridges  across  South  Branch  at  Twenty -second  street v,  727 

Bridge  across  West  Fork  of  South  Branch  at  South  Western  avenue  ...       v,  726 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  545;  vi,  2109 

Improvement  of  Calumet  River v,  546;  vi,  2113 

Improvement  of  channels  in  waters  connecting  Great  Lakes  ...  v,  590;  vii,  2241 

Improvement  of  harbor v,  543;  vi,  2065 

Improvement  of  river v,  544;  vi,  2069 

Tunnels  under  river,  alteration  of v,  545;  vi,  2073 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of v,  725 

Chicago,  Rock  Island  and  Pacific  Railway  Company,  bridge  of v,  726 

Chickasahav  River,  Miss.,  improvement  of v,  345;  vi,  1420 

Chico|)ee,  ^ia^s. ,  bridge  across  Connecticut  River v,  720 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the v,  752 

Chincotoague  Bav,  Va.,  improvement  of  waterway  to  Delaware  Bay v,  184, 1120 

Chipola  River,  Fla. : 

Improvement  of  lower  river v,  313;  vi,  1326 

Improvement  of  upper  river v,  314;  vi,  132S 

Chitto,  Bogue,  La.,  improvement  of v,  366;  vi,  145S 

Choctaw  Bayou,  La. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Choctawhatchee  River,  Fla.  and  Ala. ,  improvement  of v,  319;  vi,  1335 

Choptank  River,  Md.: 

Improvement  of v,  196, 1 138 

Improvement  of  Cambridge  Harbor v,  194, 1  i:i5 

Chrisiiana  River,  Del.,  improvement  of  Wilmington  Harbor v,  173, 1 105 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River v,  464;  vr,  1S16 

(ieneral  improvement  of  Ohio  River v,  462;  vi,  17S6 

City  of  Austin  ( ves.sel ),  removal  of  wreck  of v,  288;  vi,  1290 

City  of  Berlin  (steamer ),  removal  of  wreck  of vn,  22S8 

City  of  Rome  (steamer),  removal  of  wreck  of vn,  22SS 

Civilian  asj^istants  to  engineer  officers v,  1*^ 

Claiborne  Harbor,  Md.,  improvement  of v,  194, 1 134 

Clark  Fork,  Columbia  River,  Wash,  {see  Pend  Oreille  River) v,  708;  ^^I,  255.*^ 

Clatskanie  River,  Oreg. ,  improvement  of v,  687;  vii,  2492 

Cleveland  Harbor,  Ohio: 

Bridge  across  Cuyahoga  River  at  Houston  street v,  725 

Bridge  across  Cuyahoga  River  ( Wheeling  and  Lake  Erie  Railroad) v,  728 
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Cleveland  Harbor,  Ohio — Continued. 

Bridge  acroes  old  bed  of  Cuyahoga  River v,  729 

Improvement  of,  including  dredge  construction v,  6il,  1092;  vii,  2335 

Water  levels 1 v,744;  vii,2782 

Cleveland  Terminal  and  Valley  Railroad  Company: 

Bridjje  of,  across  Cuyahoga  River  at  Houston  street,  Cleveland,  Ohio  . .      v,  725 

Bridge  of,  across  old  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Clinch  River,  Tenn.,  improvement  of v,  459;  vi,  1776 

Clinton  River,  Mich.,  improvement  of v,  589;  vi,  2234 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Coal  and  Coke  Railway  Company,  bridge  of v,  723 

Coal  and  oil  as  fuel  for  dredge  Gen.  C.  B.  Comstock,  comparative  cost  of  - .  vii,  3036 

Coanjock  Bay,  N.  C. ,  improvement  of  waterway  via v,  232, 1196 

Coast  defenses.     See  Fortifications. 

Coaster  Harbor  Island,  R.  I.,  improvement  of v,  88, 862 

Cocheco  River,  N.  H.,  improvement  of v,  39, 798 

Coenr  d*  Alene,  Idaho,  briage  across  Spokane  River v,  726 

Cohansey  River,  N.  J.,  removal  of  wreck v,  186, 1123 

Colbert  shoals,  Tennessee    River,  Ala.,   improvement  of,   with    modified 

project v,455;  vi,  1737, 1742 

Colbouwie,  Mary  L.  (schooner),  removal  of  wreck  of v',  202, 1147 

Coldfoot,  Alaska,  ti-ail  to  Yukon  River v,752;  vii,2845 

Coldwater  River,  Miss.,  improvement  of v,  409;  vi,  1554 

College,  War,  Army,  Washington,  D.  C: 

Erection  of  buildings  for v,  748:  vir,  2825 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vii,  2835 

Columbia,  La.,  bridge  across  Ouachita  River v,  721 

Columbia  River,  Oreg.  and  Wash. : 

Ca.«cades  Canal,  construction  of v,673;  vii,  2460 

Cascades  Canal,  operating  and  care v,  675;  vii,  2462 

Celilo,  Oreg.,  improvement  above v,  669;  vii,  2455 

Celilo  Falls  to  The  Dalles  Rapids,  improvement  between v,  671;  vii,  2458 

Clark  Fork  («6e  Pend  Oreille  River) v,708;  vii,  2553 

Gauging .♦ v,691;  vii,  2496 

Mouth  of,  defenses  at  (mc  cUso  Technical  details) v,  5, 10;  vii,  3032 

Mouth  of,  improvement  at,  including  dredge  construction,  v,  685,  1089;  vii,  2484 

Mouth  of,  to  Willamette  River,  improvement  from v,  681 ;  vii,  2475 

Threemile  Rapids,  improvement  at v,  671 ;'  vii,  2458 

Tongue  Point,  Oreg. ,  improvement  below v,  684;  vir,  2483 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from  ...  v, 676;  vii,  2467 

Columbus,  Miss.,  bridge  across  Tombigbee  River v,  724 

Commencement  Bay,  Tacoma,  Wash.,  improvement  of v,  699;  vir,  2527 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  694;  vii,  2250 

Commissions  {see  also  Boards): 

California  Debris  Commission v,  714;  vii,  2585 

Mississippi  River  Commission v,  716;  viii,  3, 40 

Permanent  International  Commission  of  Conjjresses  of  Navigation v,  717 

Committee  on  Rivers  and  Harbors,  House  of  Representatives,  report  on 
Galveston  ship  channel  and  Buffalo  Bavou,  Tex.,  by  Board  of  Engineers 

for  Rivers  ana  Harbors,  in  pursuance  of  resolution  of v,  386;  vi,  1495 

Commodore  Barney  (ferryboat),  removal  of  wreck  of v,  309;  vi,  1320 

Common  Flat,  Chatham  Harbor,  Mass.,  removal  of  wreck  on v,  93, 869 

Oompton  Creek,  N.  J.,  improvement  of v,  151, 1050 

Comstock,  ( Jon.  C.  B.  (dredge),  comparative  cost  of  coal  and  oil  as  fuel  for. .  vir,  3036 
Conecuh  River,  Ala. : 

Bridge  at  Pollard v,  722 

Improvement  of v,  323;  vi,  1341 

Coney  Island  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  136, 1009 

Congaree  River,  S.  C. : 

Confitruction  of  lock  and  dam  near  Gran  by v,  263;  vi,  1248 

Improvement  by  open-channel  work v,  262;  vi,  1247 

Congresses  of  Navigation.  Permanent  International  Commission  of v,  717 

Congress,  5Hth.  3d  session,  laws  of,  affecting  Corps  of  Engineers vii,  2847 

Conneaut  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  616, 1092;  vii,  2361 

Removal  of  wreck v,619;  vn,2368 
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Connecticut  River,  Mass.  and  Ck>nn. : 

Bridge  between  Chicopee  and  \V«»t  Spring6eld,  Maas v,  720 

Bridite  between  Old  Say  brook  and  Ola  Lyme,  Conn v,  721 

Improvement  below  Hartfoni,  Conn v,  96, 876 

Survey  between  Hartford,  Conn.,  and  Holyoke,  Mass v,  1 13, 899 

Constitution  (sloop),  removal  of  wreck  of '. v.  186, 1121 

Contentnia  Creek,  N.  C,  improvement  of v,  239, 12(6 

Continuiu);  contracta v.  20 

AUejrheny  River,  Pa. ,  locks  and  dams v,  478;  vi,  18.>4 

Ambrofie  channel,  New  York  Harbor,  N.  Y v,  134,  Ui09 

Ann,  CaiK»,  M>u«.,  Sandy  Bav,  harbor  of  refuge v,  46,  iS«)r> 

Ap|>omattox  River,  Va .' v,229,  lli^i 

Aransas  PaeM,Tex v,395;  vi,  InlO 

Arthur  Kill,  N.Y.  andN.  J v,143,10;i^ 

Ashtabula  Harl)or,  Ohio v,615;  vii,  2S->5 

Back  Cove,  Portland,  Me .- v,  35,  7ii5 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay v,  18»,  112?* 

Baltimore  Harbor,  Md.,  Patapeco  River  and  channel  to v,  186, 1125 

Baltimore  Harbor,  Md.,  at  Spring  (larden v,  189, 113«3 

Bay  Ridge  channel.  New  Y'ork  Harbor,  N.Y v,  1.S7, 101  ri 

Bee  Tree  s«hoal8,  Tennessee  River,  Ala v,  4o5;  vi,  1 737 

Big  ^*andv  River,  W.  Va.  and  Ky.,  including  the  forks v, 488;  ■jii,  1901 

Biscayne'Bav,  Fla v,294;  vi,  1300 

Black  Lake  Harbor,  Holland,  Mich v,562;  vi,2175 

Black  River  (Lorain)  Harbor,  Ohio v,609;  vii,2329 

Black  Rock  Harbor,  Buffalo,  N.  Y v,625;  vir,23S:^ 

Black  Rock  Harbor,  Buffalo,  N.  Y'.,  Lake  Erie  entrance v,624;  vii,  2381 

Black  Warrior  River,  Ala.,  above  Tuscaloosa v,  333;  vi,  1403 

Black  Warrior  River,  Ala. ,  below  Tuscaloosa v,  334;  vi,  1401 

Boston  Harbor,  Mass v,  57,  Sl.S 

Brazos  River,  Tex.,  at  mouth v,394;  vi,  1510 

Bridgei)ort  Harbor,  Conn v,106.S*4i 

Buffalo  Bavou,  Tex v,385:  vi,  1492 

Buffalo  Harbor,  N.  Y v,621;  vii,2374 

Buffalo  Harbor,  N.  Y.,  Black  Rock  Harbor v,625;  vii,23S3 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor v,624;  vii,  2381 

Burlington  Harbor,  Vt v, 70,8.32 

Calutaet  Harbor,  111 v,545;  vi,2109 

Calumet  River,  III.  and  Ind v,546;  vi,  2113 

Cape  Ann,  Mass.,  Sandy  Bay  harbor  of  refuge v,  46, 805 

Cape  Fear  River,  N.  C.  ,*  at  and  below  Wilmington v,  251, 1224 

Champlain  Lake,  Burlington  Hartx)r,  Vt ^»  70, 832 

Charleston  Harbor,S.  C v,265;  vi,  1250 

Chicago  Harl)or,  111.,  Calumet  Harbor v,  545;  vi,  2109 

Chicaaro  Harbor,  111.,  Calumet  River v,546;  vi,2113 

Cleveland  Harbor, Ohio v,611;  vii,2335 

CoU)ert  shoals,  Tennessee  River,  Ala v,  455;  vi,  1737 

Columbia  River,  Oreg.  and  Wash. ,  at  the  mouth v,  685;  vii,  2484 

Columbia  River,  below  mouth  of  Willamette  River v,  681 ;  vii,  2475 

Columbia  River,  between  Willamette  River  and  Vancouver v,676;  vii,  2467 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls v,  671 ;  vii,  2458 

Congaree  River,  S.  C,  between  Columbia  and  Granby v,  263;  vi,  1248 

Couneaut  Harl)or,  Ohio v,616;  vii,  2:^61 

Cuml)erland  River  above  Nashville,  Tenn.  (Lock  and  Dam  21 ). .  v,  450;  vi,  1728 

Cumberland  Sound,  Ga.  and  Fla v,286;  vi,  1286 

Curtis  Bay,  Baltimore,  Md.,  channel  to v,  189, 1129 

Delaware  River,  N.  J.,  Pa.,  and  Del v,  156, 1065 

Detroit  River,  Mich v,600:  vii,2280 

Dog  River,  Miss v,:J41;  vi,  1416 

Duhith  Harlior,  Minn v,510;  vi,  1971 

East  ( Arabmse )  channel,  New  York  Harbor,  N.  Y v,  134, 1009 

Elizabeth  River,  Va. ,  Hospital  Point,  Norfolk v,  226, 1 186 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance v,624;  vii,2381 

Fall  River  Harbor,  Mass v,  86, 859 

Falls  of  Ohio  River  at  Louisville,  Ky v,493;  vi,  1929 

Galveston  Harbor,  Tex v,381;  vi,  1479 
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Continuing  contracts — Continued. 

Galveston  Harbor,  Tex.,  inner  bar  to  Fifty-first  street v,  383;  yi,  1486 

Galveston-Houston  waterway,  Tex v,  385;  Vi,  1492 

Gloucester  Harbor,  Mass v»  48, 808 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y v,  137, 1016 

Great  Lakes,  channels  in  connecting  waters  of v,  590;  vii,  2241 

Great  Pedee  River,  S.  C v,256;  vi,  1238 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor v,  349;  vi,  1424 

Hales  bar  lock,  Tennessee  River v,  455;  vi,  1739 

Hampton  Roads,  Va v,  227, 1189 

Harbor  Beach,  Mich v,584;  vi,2226 

Hav  Lake  channel,  St.  Marys  River,  Mich v,  596;  vii,  2269 

Hillsboro  Bay,  Fla v,302;  vi,  1310 

Holland  Harbor,  Mich v,562;  vi,2175 

Honolulu  Harbor,  Hawaii v,711;  vii,2564 

Horn  Island  Harbor,  Miss v,341;  vi,  1416 

Hospital  Point,  Norfolk  Harbor,  Va v,228,1186 

Houston- Galveston  waterway,  Tex v,  385;  vi,  1492 

Hudson  River,  N.  Y v,  128, 978 

Huron  Harbor,  Ohio v,607;  vii,2323 

Illinois  and  Mississippi  Canal,  111 v,  560;  vi,  2144 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky v,  493;  vi,  1929 

Judith,  Pointj  R.  I.,  harbor  of  refuge v,  88, 862 

Kalamazoo  River,  Mich v,  560;  vi,  2169 

Kennebec  River,  Me v,  33, 791 

Kentucky  River,  Ky v,491;  vi,1912 

LevisaFork,  Biff  Sandy  River,  Ky v,488;  vi,  1901 

Lorain  Harbor,Ohio v,609;  vii,2329 

Louisville  and  Portland  Canal,  Ky v,493;  vi,1929 

Loutre,  Pass  a,  Mississippi  River,  sill  across v,  364;  vi,  1430 

Ludington  Harbor,  Mien v,571;  vi,2195 

Lvnn  Harbor,  Mass v,  53, 812 

Marquette  Harbor,  Mich v,620;  vi,2003 

Maumee  Bay  and  River,  Ohio,  Toledo  Harbor v,  602;  vii,  2299 

Michigan  Lake-Sturgeon  Bay  Canal,  including  harbor  of  refuge  .  v,  529;  vi,  2021 

Milwaukee  inner  harbor,  Wis v,  537;  vi,  2042 

Mississippi  River,  Head  of  Passes  to  Ohio  River v,  716;  viii,  3, 40 

Mississippi  River,  between  Missouri  and  Ohio  rivers v,  424;  vi,  1587 

Mississippi  River,  between  Missouri  River  and  St.  Paul v,  426;  vi,  1612 

Mississippi  River  at  Moline,  111 1  v,429;  vi,  1652 

Mississippi  River,  sill  across  Pass  a  Loutre v,  364;  vi,  1430 

Mississippi  River,  between  St.  Paul  and  Minneapolis v,  431;  vi,  1663 

Mississippi  River,  South  Pass v,  368;  vi,  1438 

Mississippi  River,  Southwest  Pass v,  355;  vi,  1431 

Mississippi  River,  Vicksburg  Harbor,  Miss v,  407;  vi,  1543 

Moline  Harbor,  111 v,429;  vi,  1652 

Mononfeahela  River,  W.  Va.  and  Pa v,  466, 468;  vi,  1824, 1827 

Mormon  channel,  San  Joaquin  River,  Cal v,  660;  vii,  2430 

Narragansett  Bay,  R.  I v,  84, 857 

Neches  River,  Tex.,  at  mouth v,375;  vi,1469 

Neebish  channels,  St.  Marys  River,  Mich v,  596;  vii,  2269 

New  Haven  Harbor,  Conn v,100,883 

New  London  Harbor,  Conn v,94,873 

New  York  Harbor,  N.  Y.,  Ambrose  channel v,  134, 1009 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  channels v,  137, 1016 

Norfolk  Harbor  Va.,  Hospital  Point v,226, 1186 

Northern  and  Northwestern  Lakes,  channels  connecting v,  590;  vii,  2241 

Oakland  Harbor,  Cal v,646;  vii,2424 

Ocmulgee  River,  Ga v,281;  vi,1277 

Ohio  River,  Dams  Nos.  2-6 v,475;  vi,  1846 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 v,481;  vi,  1872 

Ohio  River,  Dam  No.  37 v,464;  vi,1816 

Ohio  River,  Falls  of,  at  Louisville,  Ky v,  493;  vi,  1929 

Ouachita  River,  Ark.  and  La v,403;  vi,1528 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  River v,  341;  vi,  1416 

Passaic  River,  N.  J v,141,1028 

Pass  a  Loutre,  Mississippi  River,  sill  across v,  364;  vi,  1430 
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Patap**co  River,  Md.,  and  chaniiel  to  Baltimore v,  186, 1125 

Pa&ptH^o  Kiver,  Md.,  channel  to  Curtis  Bay v,  18»,  112i> 

Pataf>gco  River,  Md.,  harbor  of  southwest  Baltimore  (Spring  Garden )  v.  189. 113i> 

Pe<lee  River,  S.  C v,256:  vi.  12:iS 

Philadelphia,  Pa,,  Delaware  River v,  156, 1065 

Piaquemine  Bayou,  La v,  3tjl ;  vi,  144»> 

Point  Judith,  R.  I.,  harbor  of  refuge v.  88,862 

Portland  Harbor,  Me v,ai,7i« 

Providence  Harbor  and  River,  R.  I v,  84,  $57 

Red  Hook  channel.  New  York  Harbor,  X.  Y v.  137,  I01t» 

Sabine  Lake  and  River,  Tex v,  375;  vi,  l-kiV 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean v,  288;  vi,  1291 

St.  Joseph  Harbor,  Mich v,  556;  vi,  2161 

St  Mar\'8  River,  Mich.,  at  the  falls v,592;  vii,2244 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels v,596;  vii,  22^9 

Sandbeacb  ( Harbor  Beach )  harbor  of  refuge,  Mich v.  584;  vi,  2226 

San  Dieeo  Harlwr,  Cal v,6:i8;  vii.2409 

Sandusky  Harbor,  Ohio v,605;  vii,2316 

Sandv  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge v,  46,  ^^6 

San  /oa<uiin  River,  Cal.,  Stockton  and  Mormon  channels v,650;  vii,  2430 

San  Pablo  Bay,  Cal v,648;  vii,242H 

San  Pedro,  Cal.,  Wilmington  inner  harbor v,  641 ;  vu,  241S 

San  Pedro  Bay,  Cal. ,  Wilmington  outer  harbor v,  6ii9;  vii,  241 1 

Saugatuck  Harbor,  Mich v,560;  vi,216y 

Savannah  Harbor,  Ga v,  270;  vi,  1259 

Savannah  River,  Ga.,  between  Augusta  and  Savannah v,  273;  vi,  1267 

Scott  Point,  Tennessee  River,  Ala.,  lock  at  Hales  bar,  near v,455;  vi,  173» 

Ship  L^^land  Harbor,  Mij*8. ,  channel  to  Gulfport v,  349;  vi,  1424 

South  Chicago  Harbor,  111.  (jt^^  C&lumet  Harbor) v,545;  vi,2W 

South  Pass,  Mississippi  River v,  358;  vi,  143S 

Southwest  Baltimore  HarlK>r,  Md.,  at  Spring  Garden v,  189, 1 130 

Southwest  Pass,  Mississippi  River v,  355;  vi,  1431 

Spring  Garden,  southwest  Baltimore  Harbor,  Md v,  1SV>,  1 130 

Staten  Island  Sound,  N.  Y.  and  N.  J v,  143, 1033 

Stockton  channel,  San  Joaquin  River,  Cal v,  650;  vu,  2430 

Sturgeon  Bay  Canal,  including  harbor  of  refuge v,  529 ;  vi,  20*21 

Superior  Harbor,  Wis v,510:  vi,  1971 

Tacoma  Harbor,  Wash v,699;  vn,2527 

Tampa  Bav,  Fla ■. v,301;  vi,  1309 

Tam^»  Harlx)r,  Fla.,  Hillsboro  Bay v,302;  vi.  1310 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals v,  455;  vi,  1737 

Tennessee  River,  Ala,,  Hales  bar  lock,  near  Scott  Point v,455;  vi,  1739 

Toledo  Harbor,  Ohio - v,602;  vii,2299 

Tombigbc^  River,  Ala.,  between  mouth  and  Demopolis v,  335;  vi,  1402 

Trinitv  River,  Tex. ,  locks  and  dams v,  387;  vi,  1500 

Tug  Fork,  Big  Sandv  River,  W.  Va.  and  Ky v,488;  vi,  1901 

Vicksburg  Harbor,  Sliss v,  407;  vi,  1543 

Warrior  River,  Ala.,  above  Tuscaloosa v,  333;  vi,  14tX) 

Warrior  River,  Ala. ,  below  Tuscaloosa v,  334;  vi,  1401 

Washita  ( Ouachita)  River,  Ark.  and  La v,  403;  vi,  152S 

Waukegan  Harbor,  111 v,540;  vi,^>47 

White  River,  Ark.,  locks  and  dams  on  upper  portion v,  416;  vi,  1570 

Willamette  River,  below  Portland,  Oreg v,  681 ;  vii,  2475 

Wilmington,  Cal.,  inner  harbor v,  641;  vii,  2413 

Wilminjjton,  Cal.,  outer  harbor v v,  639;  vii,  2411 

W il mi ngton,  X.  C. ,  Cape  Fear  River  at  and  below v,  251, 1224 

WinyahBay,  S.  C v,258;  vi,  1241 

Woods  Hole  channel,  Mass v,78,^9 

Yazoo  River,  Miss.,  at  the  mouth v,  409;  vi,  1543 

Contractus,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of v,  165, 109.*? 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge v,  326;  vi,  1346 

Improvement  below  East  Tenn.,  Va.  and  G^^  R.  R.  bridge.  -  v,  327;  vi,  1346, 1349 

Operating  and  care  of  locks  and  dams v,  329;  vi,  1350 

Survey  of v,329;  vi,1351 
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Coosawattee  River,  Ga. : 

Bridge  at  Carters v,  726 

Improvement  of v,  326, 328;  vi,  1360 

CJoos  Bay,  Harbor,  and  River,  Oreg. : 

Improveraeot  of  entrance  to  bay  and  harbor v,  659, 668;  vii,  2443, 2454 

Improvement  of  harbor  by  dredging v,  661, 668;  vii,  2446, 2454 

Improvement  of  river v,  662, 668;  vii,  2448, 2454 

Coquille  River,  Oreg.,  improvement  of v,  657, 668;  vii,  2441, 2454 

Comey  Bayou,  La. ,  improvement  of v,  405;  vi,  1538, 1539 

Corps  of  Engineers: 

Civilian  assistants  to  engineer  oflBcers v,  19 

Engineer  equipment  of  troops v,  18, 764, 776 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2825 

I>aw8  of  58th  Congress,  3d  session,  affecting  the vir,  2847 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers - v,  752 

Personnel v,  3 

Cowlitz  River,  Wash. : 

Bridge  between  Kelso  and  Catlin v,  725 

Improvement  of v,  688;  vii,  2493 

Coyote  Creek,  Cal.,  bridge  near  Alviso v,  724 

Craft,  water: 

See  also  Dredge  boats  and  Wrecks. 

Rules  governing  running  of  steamboats  on  certain  streams v,  719 

Croatan  Sound,  N.  C. ,  improvement  of  waterway  via v,  231 , 1 195 

Crockett  County,  Tenn.,  bridge  of * v,  724 

Crockett,  Fort,  Reservation,  Galveston,*  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  {see  also  Technical  details) v,  398;  vi,  1515;  vii,  3024 

Crooked  (Carrabelle)  River,  Fla.: 

Improvement  of  Carrabelle  bar  and  harbor ^ v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of v,  329;  vi,  1351 

Cross  Rip  light-ship,  Mass. ,  removal  of  wreck  off v,  93, 869 

Crow  Wing  County,  Minn.,  bridge  of v,  729 

Crvstal  River,  Fla.,  improvement  of v,304;  vi,  1312 

Cuba,  defenses  of  Guantanamo  Bay v,  12, 14, 15 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging  (see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

Improvement  above  Nashville,  Tenn v,  450;  vi,  1 728 

Improvement  below  Nashville,  Tenn ,...  v, 448;  vi,  1724 

Cumberland  Sound,  Ga.  and  Fla. : 

Improvement  of _  v,  286;  vi,  1286 

Improvement  of  waterway  between  Savannah  and  Fernandina. .  v,  285;  vi,  1283 

Removal  of  wrecks v,  288;  vi,  1290 

Current  River,  Ark.  and  Mo.,  improvement  of v,  419;  vi,  1576 

Currituck  Sound,  N.  C. ,  improvement  of  waterway  via v,  232, 1196 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to v,  189, 1129 

Cut-off,  Apalachicola  River,  Fla. ,  improvement  of v,  313;  vi,  1326 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of v,  402;  vi,  1527 

D. 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C v,  734;  vii,  2609 

Damariscotta  River,  Me.,  improvement  of .  .*. v,  33,  791 

Dams.    See  Canals,  Rivers  and  Harbors,  and  Waterways. 

D*  Arbonne  Bayou,  La.,  improvement  of v,  405;  vi,  1538, 1539 

Darien  Harbor,  Ga.,  improvement  of v,  276;  vi,  1270 

Davidson,  Gen.  William  Lee,  monument  to v,  750;  vii,  2837 

Davis  Island  dam,  Ohio  River,  Pa.,  operating  and  care v,  474;  vi,  1841 

Debris,  mining,  in  California v,  714;  vii,  2585 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterway  via.  v,  231, 1195 
Defenses,  seacoast.    See  Fortifications. 

Delanco,  N.  J.,  bridge  across  Rancocas  River v,  72S 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  (see  also  Technical  details) v,  5;  vii,  3007 

Delaware  Breakwater,  Del. ,  maintenance  and  repair  of v,  161 ,  1083 

Harbor  of  refuge  in  bay,  construction  of v,  162, 1084 

Improvement  of  river,  including  dredge  construction v,  156, 1065, 1096- 
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Delaware  Ba\'  and  River,  N.  J.,  Pa.,  and  Del. — Continued. 

I^wee,  Del. ,  iron  pier,  maintenance  and  repair  of v,  161 ,  1062 

Marcushook,  Pa, ,  improvement  of  ice  harbor v,  160, 1081 

Waterway  to  Chincoteague  Bay,  Va. ,  improvement  of v.  184, 1120 

Wrecks,  removal  of ▼,163, 1085,  1Cb« 

Delorme,  W.  Va.,  bridge  ac^roes  Tu^  Fork  of  Big  Sandy  River v,  720 

Delta  Point,  La.  (^f^*  MissisBippi  River  Com  mission) v,  716;  viii,  3,-IO 

De[)artment  of  Justice.     Sff  Attorney -General. 

Department,  Executive,  Washington,  D.  C,  telegraph  line v,  738;  vii,  2619 

Dejjere,  Wis.: 

Improvement  of  Fox  Riverabove v,54l;  vi,2049 

Improvement  of  Fox  River  below  (see  Green  Bay  Harbor) v,  528;  vi,  2019 

Depot«i,  engineer v,  15, 17, 18,757,775 

Derelicts.     See  Wrecks. 

Deschutes  River,  Wash. ,  improvement  of  Olympia  Harbor v,  698;  vii,  2521 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care '. v,429;  vi,  1647 

Des  Plainest  River,  111.,  survey  for  waterway  from  Lockport,  111.,  to  St.  Louis, 
Mo v,548;  vi,2118;  viii,  10,41 

Detail.'*,  technical,  of  engineering  methods.     See  Technical  detaUs. 

I>etn)it  River,  Mich.: 

Bridge  between  Growe  Isle  and  Stony  Island v,  729 

Discharge  of v,743;  vii,2782 

HaHx)r  linee  at  mouth  of  Rouge  River v,718;  vii,  2296 

Improvement  of v,  600;  vii,  22S0 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2341 

Removal  of  wrecks  at  Belle  Isle v,  601 ;  vii,  2288 

Survey  from  Detroit  to  Lake  Erie  for  21 -foot  depth v,  602;  vii,  2292 

Surveys,  etc.  {i*ee  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Disappearing  gun  carriages v,  7, 8 

Discharge  measurements.     See  Gauging. 

Dismal  >5wamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via v,  231, 1195 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (I-a  Trappe  River),  Md.,  improvement  of v,  198, 1141 

Division,  engineers v,  20 

Divisions,  engineer v,  20 

Dolx>y  bar,  Ga.,  improvement  of v,  277;  vi,  1270 

Dock  lines.     See  Harbor  lines. 

Dog  River,  Miss.,  improvement  of  (see  Pascagoula  River) v,  341 ;  vi,  1416 

Dolphins,  building  of v,  730 

Dominion  of  Canada: 

Canal  of,  at  Sault  Ste.  Marie,  Ont. ,  commerce  through v,  594;  vri,  2250 

Dam  of,  across  St.  Lawrence  River v,  730 

Donaldson  vii  le,  La. ,  bridge  across  Bavou  Lafourche v,  727 

Double  Bayou,  Tex.,  improvement  of v,389,390;  vi,  1502 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of v;  T19 

Drawings.     See  Maps. 

Dredge  Doats: 

Ashtabula  Harbor,  Ohio v,615,1092;  vii,2355 

Charleston  Harbor,  S.  C v,265,1086;  vi,  1250 

Cleveland  Harbor,  Ohio v, 611, 1092;  vii,23S5 

Columbia  River,  Greg,  and  Wash.,  mouth  of v,  681, 1089;  vii,  2484 

Con  neaut  Harbor,  Ohio: v,  616, 1092;  vn,2361 

Delaware  River v,  156, 1065, 1096 

Erie  Lake v  6<>2  1092 

Fairport  Harbor,  Ohio ' ¥,613,1092;  viii2349 

Florida,  works  in v,309;  vi,  1319 

Key  West  Harbor,  Fla v,296,1095;  vi,  1302 

Michigan  Lake,  harbors  on  eastern  shore v,  553, 1093 

Mississippi  River,  passes  of v,  354, 355, 1087, 1088;  vi,  1430, 1431 

Mississippi  River,  Southwest  Pass v,  355, 1088;  vi,  1431 

New  York  Harbor,  N.  Y v,  134, 1009, 1091 

Oregon  coast  harbors v,  668;  vii,  2454 

Pensacola  Harbor,  Fla v,321,1090;  vr,  1339 

St  Johns  River,  Fla v,288,1089;  vi,1291 
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Dredge  boats — Continued. 

Sanduskv  Harbor,  Ohio v, 605, 1092;  vii,2316 

Savannah  Harbor,  G a v,270,1094;  vi,  1259 

Southwest  Pass,  Mississippi  River v,  355, 1088;  vi,  1431 

Texas,  plans  and  cost  of  revolving  cutter  installeii  on  the  Gen.  H.  M. 
Robert  and  comparative  cost  of  coal  and  oil  as  fuel  for  the  Gen.  C.  B. 

Comstock,  in  Galveston  engineering  district vii,  3036 

Toleiio  Harbor,  Ohio v,602, 1092;  vii,2299 

Duck  Creek  (Smvrna  River),  Del.,  improvement  of v,  182, 1118 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge v,  98, 881 

Duluth  Canal  and  Harbor,  Minn. : 

Harbor  lines v,718;  vi,2011 

Improvement  of v,  510;  vi,  1971 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Dunkirk  Harbor,  N.  Y.,  improvement  of v,  620;  vii,  2373 

Durhams  Creek,  N.  C,  bridge  at  Bonnerton v,  730 

Dutch  Island  Harbor,  R.  I.  {see  Narragansett  Bay ) V,  84, 857 

Duwamish  River,  Wash.,  improvement  of  (see  Puget  Sound) v,  696;  vii,  2514 

Duxbury  Hai'bor,  Mass.,  improvement  of v,  66, 828^ 

E. 

Kagle  River,  Mich. ,  survey  of  reef  in  Lake  Superior  near v,  744 

Kast  (Ambrose)  channel,  New  York  Harbor,  N.  Y.: 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

East  Chester  Creek,  N.  Y.,  improvement  of v,  118, 960* 

Eastern  Bay,  Md.  (see  Claiborne  Harbor) v,  194, 1 134 

Eastern  Branch,  Elizabeth  River,  Va.  (see  Norfolk  Harbor) v,  225, 1185^ 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  D.  C: 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1155 

Survey  of  United  States  land  within  flats  of v,  20 

East  Pas8,'Carrabelle  Harbor,  Fla.,  improvement  of v,  310;  vi,  1322 

East  River,  Ga.  (see  Brunswick  Haroor) v,  283;  vi,  1279 

East  River,  N.  Y.: 

Bridge  across  (Manhattan  Bridge,  No.  3) v,  725 

Harbor  lines v,  718, 1006 

Improvement  of v,  123, 971 

East  River,  Wis.,  bridge  near  Green  Bav v,  726 

Eby  Slough.  Wash.  («<»<!  Puget  Sound).." v,696;  vii,2514 

Echo  Bav  Harbor,  N.  Y.,  improvement  of v,  116, 957 

Fxlenton'Bay,  N.  C,  improvement  of v,233,1199 

PMisto  (South)  River,  S.  C,  waterway  via v,268;  vi,1255 

Eel  River,  Mass.  (j«^e  Plymouth  Harbor) v,  67, 829 

Egbert,  Fort,  Alaska,  road  to  Valdes v,  752;  vii,  2845 

Eighteenmile  Creek,  N.  Y.  («^e  01  cott  Harbor) v,629;  vii,2391 

Electrical  connections  at  fortifications v,  10 

Elizabethport,  N.  J.,  harbor  lines  in  Arthur  Kill  and  Newark  Bay . .  v,  718, 1056, 1059 

Elizabeth  River,  N.  J.,  improvement  of v,  151, 1048 

Elizabeth  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point V,  225, 1185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound,  v,  232, 1196 
Improvement  of  waterwav  to  sounds  of  North  Carolina,  via  Pasquotank 

River * v,  231, 1195 

Improvement  of  Western  Branch v,  227, 1188 

Elkpoint,  S.  Dak.  («€«  Missouri  River) v,442;  vi,  1689 

Elk  River,  Md. : 

Improvement  of v,  190, 1130 

Removal  of  wrecks,  etc v,  202, 1147 

Elk  River,  Minn.,  bridge  of  village  of v,  720 

Elk  River  Shoals  Canal,  Tennessee  River,  Ala v,  455, 458;  vi,  1737, 1762 

Ellen  (scow),  removal  of  wreck  of v,  590 

Ellis  Island,  New  York  Harbor,  N.  Y.,  harbor  lines v,  718;  1025 

Embankments v,  11 
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Emplacements v,  6, 7, 8, 13, 15 

Eniployeee,  civilian  amietanU  to  engineer  officers v,  19 

Endioott  Boani v,5,7 

Knjqneer  de(>ot« v,  15, 17, 18, 757, 775 

Engineer  divisions v,  20 

Engineer  equipment  of  troo|)6 v,  18, 764, 776 

Engineering  niethodt*,  technical  details  of.    S^e  Technical  details. 

Engineer  omcen*,  civilian  assistants  to v,  19 

Engineer  School  of  Application,  buihlings  for v,  748;  vii,  2825 

Engineers,  Boards  of.    .Sr*^  Boards. 
Engineers,  Corps  of: 

Civilian  assis'anti^  to  engineer  officers v.  19 

Engineer  equipmentof  troo]w v,  18,  764,  776 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2825 

Laws  of  58th  Congress,  'Mi  sewion,  affei*ting  the vii,  2847 

Officers  on  doty  in  Office  of  the  Chief  of  Engineers v,  752 

Personnel v,  3 

Engineers,  division v,  20 

Engineers,  Office  of  the  Chief  of,  officers  on  duty v,  752 

Engineers,  The  Board  of v,  4, 755 

Equipment,  engineer,  of  troops v,  18, 764, 776 

Erie  Basin,  Buffalo,  N,  Y.: 

Improvement  of  Buffalo  entrance v,  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2381 

Erie  Harbor,  Pa.,  improvement  of v,  619;  vii,  2369 

Erie  Ijake  (««  aim  Northern  and  Northwestern  Lakes): 

I)re<ige  l)oat  for  harbors  on v,  602, 1092 

High  water  of  18;i8,  elevation  of vii,  2782 

Removal  of  wrecks v, 618, 619, 627;  vii, 2367,2368 

Water  levels  (1860-19a5)  and  discharges  (1860-1904) v,  743, 744:  vii,2782 

Escambia  River,  Fla.,  in)provement  of v.  323;  vi,  i:Ul 

l«}8opu8  Creek,  N.  Y.  {s^e  Saugerties  Harbor)   v,  130, 984 

Essex  County,  Mass. : 

Bridge  of,  across  Bass  River v,  724 

Bridge  of,  across  Merrimac  River v,  728 

Essex  River,  Mass.,  improvement  of .• v,  45, 805 

Estherville-Minim  Creek  Canal,  S.  C,  improvement  of v,  260;  vi,  1245 

Estimates  of  appropriations  required: 

Fortifications v,  15 

Rivers  and  harbors,  etc v,  20 

Eureka,  Cal.: 

Bridge  across  Mad  River  SloiM^h v,  727 

Improvement  at  (see  Humboldt  Harbor) v,  656;  vii,  2439 

European  and  North- American  Railway,  bridge  of v.  727 

Eva  K.  (schooner),  removal  of  wreck  of 1 v,  140, 1024 

Everett  Harbor,  Wash. ,  improvement  of v,  703;  vii,  2546 

Examinations  of  rivers  and  harbors,  required  by  act  of  March  3,  1906 v,  21 

Executive  Departments,  Washington,  D.  C.,  telegraph  line v,  738;  vii,  2619 

Executive  Mansion  and  office,  Wa.«»hington,  D.  C v,  738;  vii,  2619 

Exeter  River,  N.  H.,  improvement  of v,  41, 799 

Expenditures: 

Fortifications v,  13 

Rivera  and  harbors v,  19 

F. 

Fairhaven,  Mass.: 

Defenses  of  New  Bedford v,  5 

Improvement  of  New  Bedford  Harbor v,  80, 851 

Fairmont,  W.  Va. ,  bridges  across  Monongahela  River v,  729 

Fairmont,  Morgantown  and  Pittsburgh  Railroad  Company,  bridges  of v,  729 

Fairport  Harbor,  Ohio: 

improvement  of,  including  dredge  construction v,  613, 1092;  vii,  2349 

Removal  of  wrecks v,618;  vii,  2367 

Fairy  Lake.  Tex.  and  La.  (see  Cypress  Bayou ) v,  402;  vi,  1527 

Falia,  Bogue,  La.,  improvement  of v,  367;  vi,  1459 

Fall  River  Harbor,  Mass.,  improvement  of v,86,859 
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Falls  of  Ohio  River,  Louis ville,  Ky.: 

Improvement  of v,  493;  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Feather  River,  Cal. : 

Improvement  of v,  662;  vii,  2433 

Improvement  of,  by  California  Debris  Commission v,  714;  vii,  2685 

Fernandina,  Fla.: 

Improvement  of  Cumberland  Sound v,  286;  vi,  1286 

Improvement  of  waterway  to  Savannah,  Ga v,  286;  vi,  1283 

Ferry  (Fairy )  Lake,  Tex.  and  La.  (gee  Cypress  Bayou) v,  402;  vi,  1527 

Filtration  plant,  Washington  Aqueduct,  D.  C v,  736;  vii,  2614 

Finders,  range  and  position v,  7, 13 

Fire  control  at  fortincations v,  9, 13, 15 

Fire  Island  Inlet,  N.  Y.  («^«  Great  South  Bay) v,127,976 

Fishing  Creek,  N.  C,  improvement  of v,  236, 1203 

Fish  traps,  or  weirs: 

In  Portland  (Me.)  engineering  district,  inspection,  etc.,  of,  recommenda- 
tion regarding  funds  for v,  800 

In  Pujget  Sound,  Wash.,  inspection  of v,  709;  vii,  2658 

Permits  for  construction  of v,  730 

Fivemile  River  Harbor,  Conn.,  improvement  of v,  1 10, 896 

Flag  River,  Wis.  (see  Portwing  Harbor) v,  514;  vi,  1989 

Flat  Lake,  La.  (aeeGnnd  River) v,361;  vi,  1446 

Flint  River,  Ga.,  improvement  of v,316;  vi,  1329 

Flint  River,  Mich.,  improvement  of v,  583;  vi,  2224 

Floating  of  loose  logs,  etc.,  on  certain  streams,  rules  governing v,  719 

Florida: 

Defenses  of  Key  West  and  Tampa v,  5 

Defenses  of  Pensacola v,  6 

Dre<lge  boat  for  Key  West  Harbor v,296,1095;  vi,  1302 

Dredge  boat  for  Pensacola  Harbor v,321,1090;  vi,  1339 

Dredge  boat  for  St.  Johns  River v,  288, 1089;  vi,  1291 

Dredge  and  snag  boat  for  works  in v,  309;.  vi,  1319 

Removal  of  water  hyacinths  from  waters  in v,  308;  vi,  1318 

Florida    Coast    Line    Canal    and    Transportation    Company    (see    Indian 

River) : v,293;  vi,  1299 

Florida  East  Coast  Railway  Company: 

Basin  at  Miami,  Fla.,  construction  of v,  294;  vi,  1300 

Bridge  of,  across  Halifax  River,  Fla v,  723 

Bridge  of,  across  St  Lucie  River,  Fla v,  727 

Bridge  of,  across  San  Sebastian  River,  Fla v,  723, 724 

Flushing  Bay,  N.  Y.: 

Examination  and  survey v,  134, 990, 996 

Improvement  of v,  121, 967 

Foreign  possessions.    See  Insular  possessions. 

Fore  River,  Me.  («e^  Portland  Harbor) v,35,793 

Fore  ( Weymouth)  River,  Mass.,  improvement  of v,  62, 63, 824, 825 

Forked  Deer  River,  Tenn. : 

Bridge  across  South  Fork  at  Chestnut  Bluff v,  724 

Improvement  of v,447;  vi,  1721, 1722 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  (see  also  Technical  details  \ v,  398;  vi,  1515;  vii,  3024 

Fort  Egbert,  Alaska,  road  to  Valdes v,762;  vii,2845 

Fortifications  (see  also  Technical  details) : 

Appropriations v,  6, 13 

Board  of  Engineers,  The v,  4, 765 

Board  on  Fortifications  or  other  Defenses  ( Endicott  Board) v,  5, 7 

Board  of  Ordnance  and  Fortification v,  5 

Board  (Taft)  to  revise  project  of  Endicott  Board v,  7 

Carriages,  gun  and  mortar v,  7, 8 

Emplacements,  modernizing  the  older v,  8, 13, 15 

Estimates  of  appropriations  required v,  15 

Financial  statement v,  13 

Fire  control v,9, 13, 16 

General  statement  and  progress  of  work .' v,  6, 6 

Gun  and  mortar  batteries v,  5, 13, 16 

Insular  possessions v,  12, 14, 16 
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Fortificatic  )nn— C'on  t  in  ued. 

Pret»ervati<)n  and  re|>air  of v,  10, 14, 35 

Preservation  and  rejiair  of  torpe<lo  8tructure« \%  12, 15 

Project* V,  5,  7. 14, 15 

Kan^^  and  iM>Hition  finders v,  7.  i:i 

Sean*hli);ht8  and  electrii-al  oonnectionfl v,  10, 14, 15 

Sea  walls  and  eml>ankmentA v,  1 1, 14. 15 

Sit<*8 V,  10, 13, 15 

Submarine  mine** v,  1 1 ,  12, 14. 15 

Supplitv  for  Heaooa^t  defennes v,  10, 14.  ]5 

Fort  Leavenworth,  Kans.,  engineer  dep)t v,  17, 18,  77> 

Fort  Monroe,  Va.,  bridge  arrow  Mill  (reek v,  722 

Fort  Pierre,  S.  Dak.  («<•/' Minnouri  River) v,442;  vi,  H>*'*V 

Fort  Point  channel,  Bonton,  Mass. : 

Bridge  at  Dover  street v,  7:50 

Bridge  between  Northern  avenae  and  ( >liver  street v,  7tif> 

Improvement  of v,  60, 81J* 

Fosters  Point,  Fla,,  bridge  across  St.  Lucie  River v,  727 

Fox  River,  Wis.: 

Bridge  at  tireen  Bay v,  72t> 

Britlge  across  canal'at  Menasha v,  725 

Bridge  across  canal  at  Montello. v,  725 

Bridge  at  ( )shkoeh v,  722 

Improvement  of v,  541 ;  vi,  2049 

Improvement  below  Depere,  including  (ireen  Bay  Harbor v,  528;  vi,  2l>ll* 

0|>erating  and  care  of  hn-ks  and  dams * v,  543;  vi,  2053 

Franconia  { vessel ) ,  removal  of  wreck  of v,  288;  vi,  1 2*A» 

Frankfort  HarlKir,  Mich.,  improvement  of v,  576;  vi,  2207 

Frauline  (sch(K)ner ),  removal  of  wreck  of v,  93, 86^* 

Frt»<ierick8burg,  Va.,  monument  to  Gen.  Hugh  Mercer v,  739;  vii,  2Hli* 

Fre<lerick  the  (ireat,  statue  of v,  749;  vii,  2S:>> 

French  Broad  River,  Tenn.,  improvement  of v,458;  vi,  1774 

Frenchman  Bav,  Me. ,  defenses  of v.  5 

Friend,  Lottie  k.  (schooner),  removal  of  wreck  of v,  163,  KIS6 

Fulton,  Julius,  jr.  (canal  boat),  removal  of  wreck  of v,  74, 8:S6 

Fulton,  Miss. ,  bridge  across  Tombigbee  River v,  726 

G. 

Galena  River,  111. ,  operating  and  care  of  lock  and  dam v,  430;  vi,  1655 

Galleries,  cable v,  1 1 ,  14, 15 

Gallijwlis,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Galveston    and     Brazos    Canal,    Tex.    (xee    also    West    Galveston     Bav, 

etc.) v, 389, 390, 392;  vi,"  1502, 1506 

Galveston  Bay  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 
ervation, and  of  sea  wall  from  Thirty-ninth  to  Forty-tifth  streets  (see 

a/w  Technical  details) v,398;  vi,  1515;  vii,3024 

Defenses  of  ( see  also  Technical  details) v,  5, 11, 15;  vii,  3024 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dreilge,  in  (Jalveston  engineering  district vii,  3034 

Improvement  of  Galveston-Texas  City  channel v,  384;  vi,  14S9 

Improvement  of  harbor  entrance v,  381 ;  vi,  1479 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street v,  383;  vi,  1485 

Improvement  of  waterway  to  Houston,  including  revised  project  and 
estimate  by  Board  of  Engineers  for  Rivers  and  Harbor..  v,385;  vi,  1492, 141*5 

Improvement  of  West  Bay v,  389, 392;  vi,  1505 

Removal  of  wrecks  in  West  Bay v,  399;  vi,  1516 

Gasconade  River,  Mo.,  improvement  of v, 446;  vi,  1705 

Gauging: 

Columbia  River,  Oreg.  and  Wash v,691;  vu,2496 

Michigan,  Lake,  variations  in  surface  level  on  east  shore v,  553 

Mississippi  River  and  principal  tributaries v,  441,  716;  vi,  1687;  vin,  8, 86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1905)  and  discharges 

(1860  to  1904) v,743;  vii.2782 

Gedney  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 
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General  C.  B.  Coinstock  (dredge),  comparative  coet  of  coal  and  oil  as  fuel 

for VII,  3036 

General  Franz  Sigel  (schooner),  removal  of  wreck  of v,  618;  vii,  2367 

General  H.  M.  Robert  (dredge),  plans  and  cost  of  revolving  cutter  installed 

on VII,  3036 

General  S.  M.  Mansfield  (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Genesee  River,  N.  Y.  (see  Charlotte  Harbor) v,  630;  vii,  2392 

George  Lake,  St.  Johns  River,  Fla.  Uee  Volusia  bar) v,  291 ;  vi,  1296 

Georges  River,  Me.,  improvement  of v,  31, 789 

Georgetown  Harbor,  D.  C.     {See  Washington.) 

Georgetown  Harbor,  S.  C,  improvement  of  {see  Winyah  Bay) v,  258;  vi,  1241 

Georgia,  defenses  of  coast  (see  also  Tecihnical  details) v,  5;  vii,  3016 

Germanic  (steamer),  removal  of  wreck  of vii,  2288 

Githens,  Mary  U.  (steamer),  removal  of  wreck  of v,  186, 1122 

Gladstone  Harbor,  Mich.,  improvement  of v,  525;  vi,  2015 

Glencove  Harbor,  N.  Y.,  improvement  of v,  121, 966 

Glenn  County,  Cal.,  bridge  of v,  724 

Gloucester  Harbor,  Mass.,  improvement  of v,  48, 808 

Goddell  Bavou,  La. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Golconda,  111.  (see  Ohio  River) v,  462;  vi,  1786 

Golden  Gate,  Cal.,  channel  to  Carquinez  Strait  (see  San  Pablo  Bay ) . .  v,  648;  vii,  2426 

Goodwin  ( barge),  removal  of  wreck  of v,  353;  vi,  1428 

Gordon  County,  Ga. ,  bridges  of v,  725 

Gordons  Ferr>',  Ga. ,  bridge  across  Oostenaula  River v,  725 

Goshen  Creek,  N.  J.,  improvement  of v,  169, 1101 

Gosport  Harbor,  N.  H.  (see  Isles  of  Shoals  Harbor) v,  39,  797 

Government  Printing  Office,  Washington,  D.  C. : 

Erection  of  new  building v,  747;  vii,  2823 

Repairs  to  old  building v,748;  vii,2824 

Telegraph  line v,  738;  vii,  2619 

Government  telegraph  line,  Washington,  D.  C v,  738;  vii,  2619 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of v,  139, 1021 

Gowanus  Bay  and  Canal,  N.  Y. ,  improvement  of v,  137, 1016 

Granby,  8.  C: 

Construction  of  lock  and  dam  in  Congaree  River v,  263;  vi,  1248 

Improvement  of  Congaree  River  by  open-channel  work v,  262;  vi,  1247 

Grand  Calumet  River,  111.  and  Ind.: 

Improvement  of v,  546;  vi,  2113 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  545;  vi,  2109 

Grand  Haven  Harbor,  Mich. ,  improvement  of v,  563;  vi,  2179 

Grand  Island,  Sacramento  River,  Cal. ,  bridge  at v,  726 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge v,  528;  vi,  2008 

Grand  Marais,  Minn.,  improvement  of  harbor v,  508;  vi,  1967 

Grand  Rapids,  Mich.    See  (jrand  River. 

Grand  Rapids,  Wabash  River,  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Grand  River,  Ia.  : 

Improvement  of v,  361 ;  vi,  1446 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Grand  River,  Mich.: 

Bridge  at  Bassriver v,  725 

Harbor  lines  at  Grand  Rapids v,  718;  vi,  2215 

Improvement  of v,  565;  vi,  2184 

Improveinent  of  Grand  Haven  Harbor v,  563;  vi,  21 79 

Grand  River,  Ohio,  improvement  of  Fairport  Harbor v,  613;  vii,  2349 

Grant  (army  transport),  conversion  into  dredge v,  685, 1089;  vii,  2484 

Granton,  N.'  J.,  bridge  across  Bellmans  Creek v,  724 

Grant  statue,  Washington,  I).  C v,  738;  vii,2619 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck  at v,  163,  I0l5 

Grays  Harbor,  Wash. : 

Improvement  of,  including  bar  entrance v,  693;  vii,  2508 

Improvement  of,  between  Aberdeen  and  the  entrance v,  695;  vii,  251 1 

Great  Kanawha  River,  W.  Va.: 

Improvement  of v,  485;  vi,  1882 

Operating  and  care  of  locks  and  dams v,  486;  vi,  1883 

Great  I^kes: 

Bulletins v,743;  vii,2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594j  vii,  2250 
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Great  Lakes — Continue<l. 

Defenses  of v,.> 

DiHcharxes,  table  of  (1860  to  1904) v,743;  vii,278? 

Dredge  boat  for  harlwrp  on  Lake  Erie v,603, 109-^ 

Drtnlge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  550,  lOQ^i 

High  water  of  18iW,  elevations  of vii,  2782 

hnprovement  of  channels  in  waters  connecting v,  590;  vu,  2241 

Magnetic  ol)t*ervations  along  shores  of  lakes  Superior  and  Michigan vii,  2791 

Navigation  of,  in  1841 ,  conditions  governing v,  742 

Survey  of  waters  connecting  lakes  Superior  and  Haron v,  602;  vii,  228i* 

Surveys  and  charts v,  739;  vii,  2775 

Water  levels  (1860  to  1905) v,743;  vii,2782 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,  553 

Great  Northern  Railway  Company,  bridge  of v,  722 

(xreat  Pedee  River,  S.  C,  impmvement  of v,  256;  vi,  1238 

Great  Salt  Pond,  Block  Island,  R.  I. ,  improvement  of v,  92, 867 

(ireat  Sophie  Bav,  N.  Y.,  improvement  of  harbor v,  631;  vii,  2395 

Great  S<mth  Bay,  N.  Y.: 

Improvement  of v,  127, 976 

Removal  of  wrei^k  off  Brownn  Point v,  134, 990 

Green  Bay  Harbor,  Wis. : 

Bridge  across  East  River v,  726 

Bridge  across  Fox  River v,  726 

Improvement  of v,  528;  vi,  2019 

(ireen  Jacket  shoal,  Provident  River,  R.  I.,  removal  of v,  85, 857 

Greenport  Harbor,  N.  Y.,  harbor  lines v,  718, 1003 

(ireen  River,  Ky.: 

Improvement  above  mouth  of  Big  Barren  River v,  504;  vi,  1949 

Operating  and  care  of  loc'ks  and  dams v,  505;  vi,  1952 

G'-eensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson v,  750;  vii,  2837 

Greenville  Harbor,  Migs.  (iK*^  Minsissippi  River  Commission) v,  716;  viii,  3, 40 

Greenwich  Harbor,  Conn.,  improvement  of v,  1 12, 896 

(jring,  Charles  ( l)arge),  removal  of  wreck  of v,  202, 1 147 

Grosst*  Ii»le,  Detroit  River,  Mich.,  bridge  at v,  729 

Grosne  Tete  Bayou,  La.,  removal  of  water  hyacinths v,  380;  vi,  1476 

Grounds,  public  buildings  and,  District  of  Columbia v,  738;  vir,  2619 

Guadalupe  River,  Tex. ,  bridge  near  Kemper  City v,  727 

Guam  Island,  defenses  of I v,  12 

Guantanamo  Bay,  Cuba,  defenses  of v,  12, 14, 15 

Guilford  battle  grounds,  N.  C,  monuments  to  Generals  Nash  and  David- 
son    V,  750;  VII,  2837 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor v,349;  vi,  1424 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters v,308;  vi.  1318 

From  Louisiana  waters v,  1^80;  vi,  1476 

From  Texas  waters v,380;  vr,  1476 

Gun  and  mortar  batteries v,  5, 13, 15 

Guyandot,  W.  Va. ,  bridge  across  Guyandot  River v,  726 

Guy  and  ot  River,  W.  Va.,  bridge  between  Guyandot  and  Huntington v,  726 

H. 

Hackensack  River,  N.  J.,  bridge  near  Marion v,  728 

Hales  bar,  Tennessee  River,  construction  of  lock  and  dam v,  455, 456;  vi,  1739 

Halifax  River,  Fla.,  bridge  at  Ormond v,  723 

Hammond,  Ind.,  improvement  of  Calumet  River v,  546;  vi,  2113 

Hampden  County,  Mass. ,  bridge  of v,  720 

Hampton  Roads,  Va. : 

Defenses  of  (ftee  also  Technical  details) v,  5;  vii,  3009 

•    Improvement  of v,  227, 1189 

Improvement  of  approaches  to  Norfolk  Harbor v,  225, 1185 

Hampton  Roads  Railway  and  Electrical  Company,  bridge  of v,  722 

Hannibal,  Mo.: 

Harbor  lines  in  Mississippi  River v,  718;  vi,  1657 

Improvement  of  Mississippi  River v,  426;  vi,  1613 

Harbor  Beach  (Sandbeach),  Mich.: 

Improvement  of  harbor  of  refuge v,  584;  vi,  2226 

Water  levels v,  744;  vii,2782 
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Harbor  lines,  establishment  of v,  718 . 

Arthur  Kill,  N.  Y.  and  N.  J v,  718, 1056, 1059, 1062 

Boston  Harbor,  Mass v,  718, 836 

Carters  Creek,  Va v,718,n82 

Charles  River,  Mass v,  718, 836 

Detroit  River,  Mich v,718;  vii,22»6 

Duluth  Hart)or,  Minn v,718;  vi,2011 

East  River,  N.  Y ^ v,718,1006 

Elizabethport,  N.  J v,  718, 1056, 1059 

Ellis  Island,  New  York  Harbor,  N.  Y v,718,1025 

Grand  Rapids,  Mich v,718;  vi,2215 

Grand  River,  Mich v,  718;  vi,2215 

Greenport  Harbor,  N.  Y v,  718, 1003 

Hannibal,  Mo v,718;  vi,  1657 

Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Kansas  River,  Mo.  and  Kans v,  718;  vi,  1708 

Kaw  (Kansas)  River,  Kans.  and  Mo v,  718;  vi,  1708 

McKeesport,  Pa v,718;  vi,  1866 

Matagorda  Bay,  Tex v,718;  vi,  1516 

Mississippi  River,  Hannibal,  Mo v,  718;  vi,  1657 

Missouri  Kiver,  Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

MononKah'ela  River,  Pa v,  718;  vi,  1865,1869 

Newark  Bay v,  718, 1056 

New  York  Harbor,  Arthur  Kill,  N.  Y.  and  N.  J v,  718, 1056,  ia59, 1062 

New  York  Harbor,  Eaat  River,  N.  Y v,  718, 1006 

New  York  Harbor,  Elizabethport,  N.  J v,  718, 1056, 1059 

New  York  Harbor,  Ellis  Island,  N.Y v,  718, 1025 

New  York  Harbor,  Newark  Bay v,  718, 1056 

New  York  Harbor,  Rossville,  N.  Y v,  718,1062 

New  York  Harbor,  Smoking  Point,  Arthur  Kill,  N.  Y" v,  718, 1062 

New  York  Harbor,   Staten  Island  Sound  (Arthur  KilH,  N.  Y.  and 

N.J v, 718, 1056, 1059, 1062 

Pittsburg  Harbor,.  Pa v,718;  vi,  1865, 1869 

Port  Lavaca,  Tex ^ v,  718;  vi,  1516 

PortPerrv,  Pa v,718;  vi,  1869 

Rossville,*  N.Y v,  718,  1062 

Saginaw  Harbor  and  River,  Mich v,  718;  vi,  2235 

Smoking  Point,  Arthur  Kill,  N.  Y v,  718, 1062 

Staten  Island  Sound  ( Arthur  Kill) ,  N.  Y.  and  N.  J v,  718, 1056, 1059. 1062 

Weeras,  Va v,  718, 1182 

Wilson,  Pa v,718;  vi,  1865 

Harbors  and  rivers,     (^^e  Rivers  and  harbors. ) 

Harding,  Albert  H.  (schooner),  removal  of  wreck  of v,  74;  836 

Hardings  Beach,  Mass.,  removal  of  wreck  off v,  93;  869 

Harlem  River,  N.  Y.: 

Bridge  across  ship  canal  at  Broadway  crossing v,  727 

Improvement  of v,  124, 973 

Removal  of  wrecks v,  134, 989 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Harman,  Frank  P.,  bridge  of v,  720 

Harrisburg,  Oreg. ,  bridge  across  Willamette  River v,  728 

Hartford,  Conn.    See  Connecticut  River. 

Hartford,  W.  Va.,  ice  harbor  (see  Ohio  River) v,  462;  vi,  1794 

Hart,  Levi  (schooner),  removal  of  wreck  of v,  93, 868 

Harvesta  chemical  compound,  use  of v,  308, 380;  vi,  1 318, 1476 

Hat  Slough,  Wash.  («ee  Puget  Sound) v,696;  vn,2514 

Haverhill,  Mass.,  bridge  over  Merrimac  River v,  728 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River v,  191, 1131 

Hawaiian  Islands: 

Defenses  of v,  12, 15 

Improvement  of  Honolulu  Harbor v,  711;  vii,  2564 

Improvement  of  Pearl  Harbor v,  710;  vii,  2563 

Plan  and  estimate  of  cost  of  existing  project  forHonolulu  Harbor,  v,  711 ;  vii,  2565 
Hay  Lake  channel,  St.  Marys  River,  Slich. : 

Improvement  of v,  596;  vii,  2269 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Sun-ey  of v,602;  vii,2289 
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Helena  Harbor,  Ark.  (w-f  Mississippi  River  Commission) v,  716;  viii,  3,40 

Hell  (jate,  East  River.  N.  Y.,  improvement  of v,  123,971 

Hempstead  Harbor,  N.  Y.,  improvement  of  («€e  Glencove  Harbor) v,  121,966 

Henderpon  Bay,  Wash.,  bridize  at  Puniy v,  724 

Henne[)in  Canal,  Hi.    See  Illinois  and  Mississippi  Canal. 

Henry,  Cape,  Va.,  defenses  at v,  5 

Hermann,  Mo.,  improvement  of  Missouri  River v,  442, 444;  vi,  1S89 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam  at v,  478, 479;  vi,  1854,"1857 

Highway  bridges,  Potomac  River,  Washington,  D.  C: 

Aqueduct  Bridge v,731;  vn,2603 

To  replace  Long  Bridge v,  732;  vii,  2606 

Highways.    See  Roads. 

Hilja(bark),  removal  of  wreck  of v,  353;  vi,  1428 

Hillsboro  Bay  and  River,  Fla.,  improvement  of v,  302;  vi,  1310 

Hiwas.«ee  River,  Tenn. : 

Bridge  near  mouth  of  Ocoee  River v,  725 

Improvement  of v,  460;  vi,  1778 

Hockingj)ort,  Ohio,  ice  harbor  in  Ohio  River v,  462;  \^,  1794 

Holland  Harbor,  Mich.,  improvement  of v,  562;  vi,  2175 

Holmes  River,  Fla.,  improvement  of y,  320;  vi,  1337 

Holston  River,  Va.  and  Tenn. ,  improvement  of v,  461 ;  vi,  1779 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River v,  464;  vi,  1816 

Honio<*hit'to  River,  Miss. ,  improvement  of v,  365;  vi,  1457 

Honolulu  Harbor,  Hawaii: 

Defenses  of v,  12, 15 

Improvement  of v,  71 1 ;  vii,  2564 

Plan  and  estimate  of  cost  of  existing  project v,  71 1 ;  vii,  2565 

Hook  Canal,  N.  Y.,  bridge  at  mouth  of  Hook  Creek v,  7^^ 

Hook  Creek,  N.  Y.,  bridge  at  Meadowmere v,  727 

Hookton,  Cal.  (/»<»e  Humboldt  Harbor) v,656;  vii,2439 

Hopefield  Bend,  Mississippi  River  («p€  Mississippi  River  Commission) .  v,  716;  viii,  3, 40 

Hoquarten  Slough,  Oreg.  [see  Tillamook  Bay) , v,  667, 668;  vii, 2452 

Horn  Island  Harbor  and  Pass,  Miss.: 

Improvement  of  harbor  (see  Pascagoula  River) v,  341 ;  vi,  1416 

Improvement  of  pass v,  346;  vr,  1421 

Removal  of  wreck  in  harbor v,  353;  vi,  1428 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of v,  226, 1186 

Housatonic  River.  Conn. : 

Improvement  of v,  104, 889 

Improvement  of  Milford  Harbor v,  103,888 

Hout^e  Committee  on  Rivers  and  Harbors.     »SVv  Committee,  etc. 
Houston,  Tex.,  improvement  of  waterway  to  Galveston,  including  revised 
project   and    estimate    by  Board   of    Engineers    for    Rivers   and    Har- 
bors   : v ,  ;^5 ;  v  1 , 1 492, 1 495 

Howard  University  reservoir,  Washington,  D.  C v,  734;  vii,  2t>09 

Howell,  Capt.  C.  W.  (snag  boat),  details  concerning  construction  and  opera- 
tion   VII,  3034 

Howland  Improvement  Company,  bridges  of v,  725 

Hudson  River,  N.  Y.  (i*ee  also  New  York  City  and  Harbor): 

Improvement  of v,  128, 978 

New  York  Harbor,  removal  of  wrecks v,  134, 140. 989, 1024 

Peckskill  Harbor,  improvement  of v,  132, 987 

Rondout  Harbor,  improvement  of v,  131, 985 

Saugerties  Harbor,  improvement  of v,  130, 984 

Tarry  town  Harbor,  improvement  of v,  Ktt 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of v,  656;  vii,  2439 

Humboldt  Northern  Railway  Company,  bridge  of v,  727 

Huntington,  N.  Y.,  improvement  of  harbor v,  120, 965 

Huntington,  W.  Va. ,  bridge  across  Guyandot  River v,  726 

Huron  Harbor,  Ohio,  improvement  of v,  607;  vii,  2323 

Huron  I^ke  (see  oho  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vii,  2782 

Improvement  of  harbor  of  refuge  at  Harbor  Beach,  Mich v,  584;  vi,  2226 

iSurvey  of  waterwav  to  Lake  Superior,  including    Hay  I^ke  chan- 
nel   *. v,602;  vii,2289 

Water  levels  (1860-1905)  and  discharges  (1860-1904) v,  743, 744;  vii,2782 
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Hutchinson  River,  X.  Y.  (see  East  Chester  Creek) v,  117, 960 

Hvacinths,  water,  removal  of: 

*    From  Florida  waters v,308;  vr,  1318 

From  Ix)uisiana  waters * v,  380;  vi,  1476 

From  Texas  waters v,  380;  vi,  1476 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge v,  74, 842 

Hydraulic  mining  in  California v,  714;  vii,  2585 

Hydraulics.     See  Gauging  and  Gi-eat  Lakes. 

Hydrology.    See  Gauging  and  (rreat  Lakes. 


Idler  (yacht),  removal  of  wreck  of v,  618;  vii,  2367 

Illinois  and  Mississippi  Canal,  111. : 

Construction  of v,  550;  vi,  2144 

O^ierating  and  care v,  430;  vi,  1653 

Illinois  River,  111. : 

.    Bridge  at  Peoria v,  723 

Improvement  of v,  548;  vi,  2137 

Operating  and  care  of  locks  and  dams v,  549;  vi,  2141 

Survey    for    waterway     from    Lockport,    111.,    to     St.     F^uis,    Mo., 

via v,548;  vi,2118;  viii,10,41 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of v,  493;  vi,  1929 

Indian  River,  Fla.,  improvement  of v,  293;  vi,  1299 

Indian  River  Bay,  Del.,  waterway  via v,  184, 1120 

Inland  waterways.     See  Canals  and  Waterways. 
Inside  routes.     See  Canals  and  Waterways. 
Insular  possessions: 

Defenses  of v,  12, 14, 15 

Improvement  of  Honolulu  Harbor,  Hawaii v,  711 ;  vii,  2564 

Improvement  of  Pearl  Harbor,  Hawaii v,  710;  vii,  2563 

Plan    and    estimate  of    cost  of    existing  project    for  Honolulu    Har- 
bor   v,7ll;  VII,  2565 

International  Commission,  Permanent,  of  Congresses  of  Navigation v,  71 7 

Iroiiton,  Ohio,  bridge  across  Ohio  River v,  721 

Island  i)088es8ions.    See  Insular  posses.sion8. 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via v,  184, 1120 

Isles  of  Shoals,  Jkle. ,  improvement  of  harbor  at v,  39, 797 

Istokpoga  Creek,  Fla.  {nee  Kissimmee  River) v,  297;  vi,  1303 

Itasca  County,  Minn.,  bridge  of v,  720 

Itawamba  County,  Miss! ,  bridge  of v,  726 

J. 

Jacksonville,  Fla. : 

See  (dso  St.  Johns  River. 

Removal  of  wreck  in  St.  Johns  River v,  309;  vi,  1320 

Jamaica  and  Rockaway  Turnpike  Company,  bridge  of v,  730 

James  River,  Va. :        ' 

Improvement  of v,  222, 1177 

Protection  of  Jamestown  Island : v,  223, 1179 

Jamestown  Island,  James  River,  Va.,  protection  of v,  223, 1179 

Jefferson,  Tex. ,  improvement  of  Cypress  Bayou v,  402;  vi,  1527 

Jefferson,  Thomas,  statue  of *. v,  738;  vii,  2619 

Jekyl  Creek,  G^.,  improvement  of  waterway  via v,  285;  vi,  1283 

Johnsons  Bayou,  La. ,  improvement  of '. v,  374 ;  vi,  1468 

Johnsons  Creek,  or  River,  Conn,  (see  Bridgeport  Harbor) v,  106, 891 

Joint  rewjlutions,    Fifty-eighth   Congress,   third   session,  affecting 

Corps  of  Engineers . .' vii,  2851,  2852, 2867, 2892 

Jones  Creek,  Md.,  bridge  across v,  725 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge v,  88, 862 

Improvement  of  pond  entrance v,  89, 864 

Removal  of  wreck  off v,  93, 869 

Jupiter  Inlet,  Fla.  (w/^  Indian  River) v,293;  vi,  1299 

Justice,  Department  of.     See  Attorney-General. 
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K. 

Kalamazoo  River,  Mich.,  improvement  of v,  560;  vx,  2H59 

Kam|M>vilIe  lock  and  dam»  Illinois  River,  III v,  548,549;  vi,  2137,2141 

Kanawha  River,  W.  Va.: 

Improvement  of v,485;  vi,  1882 

Operating  and  care  of  lock?  and  dami* v,  486;  vi,  1883 

Kanean  City,  Mo.  and  Kanp.     See  KanHan  and  Miiwouri  rivers. 

Kannan  (Mty  Via<luct  and  Terminal  Railway  Company,  bridge  of v,  727 

KanHu«  River,  Mo.  and  Kann.: 

Bridjre  at  Kanflan  City  (Chicago,  Rock  Inland  and  Pacific  Railway) v,  726 

Bridge  at  Kanras  City  ( Kanras  City  Viaduct  and  Terminal  Railway)  ..      v,  7^7 

Bridge  at  Topeka I v,  724 

Harbor  linen  at  Kanms  City v,  718;  vi,  1708 

Karquine»«   Strait,  Cal.,  channel    to    the   (volden    (iate    {t^e    ^an    Pablo 

Bay)  v,648;  vii,2426 

Kaw  River.  Mo.  and  Kane.    See  Kansas  River. 

Kelsey,  Hattie  V.  (schooner),  removal  of  wreck  of v,  140, 1024 

Kelaoli  Wash.,  bridge  across  Cowlitz  River v,  725 

Kelso  Bri<lge  Company,  bridge  of v,  725 

Kemper  City,  Tex. ,  bridge  across  Guadalupe  River v,  727 

Kenanskeag  River,  Me.: 

Bridge  at  Bangor v,  727 

Improvenient  of  (tee  Penobwot  River) v,  26, 786 

Kennebec  River,  Me. : 

Defenses  of v,  5, 10 

Improvement  of v,  33,  791 

Kennebunk  River,  Me.,  improvement  of v,  38,  796 

Kenosha  Harbor,  Wis. ,  improvement  of v,  539;  vi,  2045 

Kent,  Wash.,  bridge  across  White  River v,  722 

Kentucky  River,  Ky.: 

Improvement  of v,  491 :  vi,  1912 

Operating  and  care  of  lo<*k8  and  dams v,  493;  vi,  1918 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River v,  462;  vi,  1794 

Kewaunee  Harbor  and  River,  Wis. : 

Bridge  at  Kewaunee v,  727 

Improvement  of  harbor v,  531 ;  vi,  2029 

Keweenaw    Bav,  Mich.,  waterwav  to   Lake  Superior,   improvement  an<i 

care .' / v,  518, 520;  vi,  1996 

Kevport  Harbor,  N.  J.,  improvement  of v,  148, 1040 

Key  West  Harlwr,  Fla. : 

Defenses  of ^ v,  5 

Improvement  of,  including  dredge  construction v,  296, 1095;  vi,  1302 

Kill  van  Kull,  N.  Y.  and  N.  J.,  improvement  of  kStaten  Island-New  Jersey 

channel v,  144, 1035 

King  County,  Wash.,  bridge  of v,  722 

Kingston,  R.  I.: 

(k)nstruction  of  Point  Judith  harbor  of  refuge v,  88, 862 

Improvement  of  entrance  to  Point  Judith  Pond v,  89, 864 

Removal  of  wreck  off  Point  Judith v,93,869 

Kingston  Bay,  Mass.  (see  Duxbury  Harbor) v,  66, 828 

Kinnickinnick  River,  Wis.  (see  Milwaukee  Harbor) v,  537;  vi,  2042 

Kinston,  X.  C,  bridge  across  Neuse  River v,  725 

Kiowa  (steamship),  removal  of  wreck  of v,  74, 835 

Kissimmee  Lake  and  River,  Fla.,  improvement  of v,  297;  vi,  1303 

Kitchens  Point,  Fla. ,  bridge  across  St.  Lucie  River v,  727 

Koeciuszko,  Gen.  Thaddeus,  statue  of v,  738;  vii,  2619 

La  Crosse  Harl)or,  Wis. ,  improvement  of v,  430;  vi,  1657 

Lafourche  Bayou,  La. : 

Bridge  near  Donaldson  vi  lie - v,  727 

Improvement  of v,  359;  vi,  1444 

Lagrange  Bavou,  Fla.  (see  Holmes  River) v,  320;  vi,  1337 

Lagrange  lock  and  dam,  Illinois  River,  III v,  548, 649;  vi,  2137, 2141 

Lakes,  Great.    ^S^^*  Great  Lakes. 
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Lake  Washin^^on  Canal,  Wash.,  improvement  of v,  701;  vii,  2541 

Lamb,  L.  L.  (barge),  removal  of  wreck  of v,  618;  vii,  2367 

Larabe,  S.  C,  removal  of  wreck  near v,  270;  vi,  1258 

Lamprey  River,  N.  H.  (see  Cocheco  River) v,  39,  798 

L' An^uille  River,  Ark. ,  improvement  of v,  421 ;  vi,  1579 

Larchmont  Harbor,  N.  Y.,  improvement  of v,  115, 956 

La  Trappe  River,  Md.,  improvement  of v,  198, 1141 

LaudeMale  County,  Tenn.,  bridge  of v,  724 

I^ura,  Anna  (schooner),  removal  of  wreck  of v,  93, 869 

Lavaca  River,  Tex.,  bridge  near  Texana v,  727 

Laws  of  58th  Congress,  3a  session,  affecting  Corps  of  Engineers vii,  2847 

Leaf  River,  Miss.,  improvement  of v,  344;  vi,  1419 

Learning,  Richard  S.  ( schooner),  removal  of  wreck  of v,  93, 869 

Leavenworth,  Fort,  Kans.,  engineer  depot v,  17, 18, 775 

Leckrone  and  Little  Whiteley  Railroad  Company,  bridge  of v,  722 

Lee,  A.  L.  (8<^hooner),  removal  of  wreck  of - v,  186, 1123 

Leech  Lake,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Lee  81ough,  Apalachicola  River,  Fla.,  improvement  of v,  313;  vi,  1326 

I^islation  of  58th  Congress,  3d  session,  affecting  Corps  of  Engineers vii,  2847 

Lemann  Company  ( Limited),  bridge  of v,  727 

Lemon  Creek,  N.  Y.  (see  Staten  Island-New  Jersey  channel) v,  144, 1035 

Leonardtown  Harbor,  Md.  (see  Breton  Bay) v,  207, 1159 

Leon  County,  Fla.,  bridge  of ". v,  723 

Levels,  water.    See  Water-level  obser\'ation8. 
Levisa  Fork,  Big  Sandy  River,  Ky. : 

Bridge  between  Ix)uisa,  Ky.,  and  Cassville,  W.  Va v,  7«2 

Improvement  of v,  488;  vi,  1901 

Lewes,  Del.: 

Improvement  of  waterway  to  Chincoteague  Bay,  Va v,  184, 1120 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair v,  161 ,  1082 

Lewis  River,  Wash.,  improvement  of v,  689;  vii,  2495 

Lexington,  Mo.,  bridge  over  Missouri  River v,  720 

Lexington  and  Suburban  Railway  Company,  bridge  of v,  720 

Linden  ( steamer) ,  removal  of  wreck  of ". vii,  2288 

Lindsey  Lumber  Company,  bridge  of v,  722 

Little  Assawaman  Bay,  Del.,  waterway  via v,  184, 1120 

Little  Bay  de  Noquette,  Mich,  (see  Gladstone  Harlior) v,  525;  vi,  2015 

Little  D' Arbonne  Bavou,  La.  (:see  D* Arbonne  Bayou) v,  405;  vi,  1538, 1539 

Little  f:gg  Harbor  Bav,  N.  J.,  removal  of  wreck v,  186, 1122 

Little  Egg  Harbor  Inlet,  N.  J.,  removal  of  wreck v,  186, 1122 

Little  Harbor,  Woods  Hole,  Mass.,  improvement  of v,  78, 848 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge v,  41, 799 

Little  Kanawha  Navigation  Company.    ^See  Little  Kanawha  River. 
Little  Kanawha  River,  W.  Va.: 

Acguisition  by  United  States  of  locks  and  dams  belonging  to  Little 

Kanawha  Navigation  Company '. v,  484;  vi,  1878 

Bridge  in  Braxton  County v,  723 

Improvement  of v,  483;  vi,  1878 

Operating  and  care  of  lock  and  dam v,  484;  vi,  1880 

Little  Mud  River,  Ga.,  improvement  of  waterway  via v,  285;  vi,  1283 

Little  Narragansett  Bay,  R.  1.  and  Conn,  (see  Pawcatuck  River) v,  93, 872 

Little  Pedee  River,  S.  C,  improvement  of v,  255;  vi,  1237 

Little  Pigeon  River,  Tenn. ,  improvement  of v,  458;  vi,  1774 

Little  River,  La.  (part  of  Red  River),  improvement  of v,  399;  vi,  1519 

Little  Sarasota  Bay,  Fla. ,  improvement  of v,  300;  vi,  1307 

Little  Sodus  Bay,  *N.  Y. ,  improvement  of  harbor v,  632;  vii,  2397 

Little  Tallahatchie  River,  Miss,  (see  Tallahatchie  River) v,  409;  vi,  1555 

Little  Tennessee  River,  Tenn. : 

Bridge  at  Niles  Ferry v,724 

Improvement  of  («^e  Tennessee  River  above  Chattanooga) v,  454;  vi,  1736 

Lockport,  111.,  aurvev  for  waterway  to  St.  Louis,  Mo v;548;  vi,  2118;  viii,  10,41 

Ix)ck8.    See  Canals,  Rivers  and  harbors,  and  W^aterways. 
Logs: 

Booms,  permits  for  construction  of v,  730 

Loose,  rules  governing  floating  of,  on  certain  streams v,  719 


Digitized  by  CjOOQ IC 


JCXVIII  INDEX. 

I^ne  Tn*e  Point,  Cal.  («<'<•  San  Pablo  Ba)r) v,648;  vir,2426 

Long  Bayou,  La. ,  removal  of  water  h yaointhn v,  380;  vi,  1476 

lx)nf;  Bfidpe,  Potomac  River,  Washington,  D.  C,  highwav  bridge  to  re- 
place  .' v,732;  vii,26C6 

Long  Island  Sound,  defennes  of  eastern  entrance v,  5, 10 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  improvement  at v,  637 

Long:  Tom  River,  Greg. ,  improvement  of v,  678;  vii,  2469 

Lorain  Harbor,  Ohio,  improvement  of v,  609;  vii,  2329 

Loudon,  Tenn.,  bridge  across  Tennessee  River v,  728 

Louisa,  Ky.: 

See  also  Big  Sandy  River. 

Bridge  across  Levisa  and  Tiig  forks,  Big  Sandy  River v,  722 

Louisa  and  Fort  Gay  Bridge  Company,  bridge  of .' v,  722 

Ix>uiHiana,  State  of,  removal  of  water  livacinths v,  380;  vi,  1476 

Louisville,  Ky.  (see  Louisville  and  Portland  Canal) v, 493, 498;  vi,  19^,1936 

Louisville  and  Nashville  Railroad  Company: 

Bridge  of,  across  Coosawattee  River,  Ga v,  726 

Bridge  of,  acro8s  Hiwassee  River,  Tenn v,  725 

Bridge  of,  across  Tennessee  River,  Tenn v,  724 

Louisville  and  Portland  Canal,  Kv.: 

Enlargement  of '. v,493;  vi,  1929 

Oiierating  and  care v,  498;  vi,  1936 

Loutre,  Pass  a,  Mississippi  River,  La.  : 

Closing  crevasse  in v,  354;  vi,  1429 

Constructing  sill  across v,  354;  vi,  1430 

Lybec  Channel,  Me. ,  improvement  of v,  21,  780 

Ludington  Harbor,  Mich. ,  improvement  of v,  571 ;  vi,  2195 

Ludlanis  Thoroughfare,  N.  J.,  bridge  at  Sea  Isle  City ^.      v,  728 

Lumberton  Branch,  liancocas  River,  N.  J.,  improvement  of v,  164, 1097 

Lyme  ( ( )ld ) ,  Conn. ,  bridge  across  Connecticut  River v,  721 

Lynn  Harlwr,  Mass. ,  improvement  of v,  53, 812 

M. 

McCanns  Ferrv,  Pa. ,  bridge  across  Monongahela  River v,  722 

McClellan  statue,  Washington,  D.  C v,738;  vn.26l9 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston v,264:  vi,  1249 

McGuires  Mill,  Fla.,  removal  of  wreck  near ^ v,  309;  vi,  1320 

McKeesport,  Pa.,  harbor  lines v,  718;  vi,  1865 

Mclxwn,  Silas  ( schooner),  removal  of  wreck  of v,  800 

Ma^on  Bayou,  La. ,  improvement  of v,  405;  vi,  1538, 1539 

Mad  River  Slough,  Cal.,  bridge  near  Eureka v,  727 

Magnetic  ol)Hervation8  along  shores  of  lakes  Superior  and  Michigan vii,  2791 

Mame  Central  Railroad  Company,  bridge  of v,  727 

Maine,  State  of: 

Defenses  of  coast  [see  also  Technical  details) v,  5, 10;  vii,  3003 

Recommendation  regarding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in v,  800 

Main  Ship  channel,  New  York  Harl)or,  N.  Y.,  improvement  of v,  i:)4, 1009 

Maiden  River,  Mass. ,  improvement  of v,  55, 814 

Mall,  the,  Wsu^hington,  D.  C v,738;  vii,2619 

Mamaroneck  Harbor,  N.  Y.,  improvement  of v,  1 14, 955 

Manasquan  River,  N.  J. ,  improvement  of v,  155, 1055 

Manatee  River,  Fla.,  improvement  of v,  307;  vi,  1317 

Manchac  Bayou,  La. ,  improvement  of v,  369;  vi,  1462 

Manchester  Harbor,  Ma^s.,  improvement  of v,  50, 809 

Manhattan  Borough,  N.  Y.     See  New  York  City  and  Harbor. 

Manila  Bay,  Philippine  Islands,  defenses  of ...  J v,  12, 14, 15 

Manistee  Harbor  and  River,  Mich.: 

Bridge  at  Manistee v,  725 

Impn)vement  of  harbor v,  572;  vi.  2199 

Manistique  Harbor,  Mich.,  improvement  of v,  524;  vi,  2014 

Manitowoc,  (ireen  Bay  and  Northwestern  Railway  Company,  bridges  (3)  of.      v,  726 
Manitowoc  Harbor  and  River,  Wis.: 

Bridge  near  Manitowoc v,  726 

Improvement  of  harbor v,  533;  vi,  2032 

Manokin  River,  Md.,  improvement  of v,  198, 1142 
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Mansfield,  Gen.  S.  M.   (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Mantua  Creek,  N.  J. ,  improvement  of v,  166, 1099 

Maps: 

Land  within  flats  of  Anacostia  River,  D.  C v,  20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall v,  53, 812 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River v,  160, 1081 

Marinette,  Wis.  {stee  Menominee  River) v,  526;  vi,  2016 

Marion,  N.  J.,  bridge  across  Hackensack  River v,  728 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay v,  522;  vi,  2006 

Improvement  of  harbor ^ v,  520;  vi,  2003 

Water  levels v,744;  vii,2782 

Marthas  Vineyard,  Mass.,  improvement  of  Vineyard  Haven  Harbor v,  77, 847 

Martini,  Richard  ( barge) ,  removal  of  wreck  of v,  601 ;  vii,  2288 

Mary  (schooner),  removal  of  wreck  of v,  186, 1124 

Massachusetts  Bay,  Mass.    See  Boston  Harbor. 
Massachusetts,  State  of: 

Bridge  of,  across  Charles  River  v,  723 

Defenses  of  coast  of v,  5 

Lock  and  dam  of,  across  Charles  River  at  Boston v,  730 

Massasoit  ( barge) ,  removal  of  wreck  of v,  627 

Matagorda  Bay,  Tex.,  harbor  lines  at  Port  Lavaca v,  718;  vi,  1516 

Matawan  Creek,  N.  J.,  improvement  of v,  148, 1042 

Mattaponi  River,  Va.,  improvement  of v,  211, 1162 

Mattituck  Harbor,  N.  Y.,  improvement  of v,  119, 964 

Maumee  Bay  and  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dredge  constniction v,  602, 1092;  vii,  2299 

Maurice  River,  N.  J.,  removal  of  wreck v,  186, 1121 

Maysville,  Ky.,  ice  harbor  in  Ohio  River  at v,  462;  vi,  1794 

May,  Viola  (schooner),  removal  of  wreck  of v,  93, 868 

Meadowmere,  N.  Y.,  bridge  over  Hook  Creek • v,  727 

Memorials,  statues,  etc. : 

In  public  grounds,  Washington,  D.  C v,738;  vii,2619 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson  .  v,  750;  vii,  2837 

Monument  to  Gen.  Hugh  Mercer v,  738;  vii,  2619 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  vii,  2835 

Memphis-Chattanooga  Railroad^  bridge  of v,  721 

Memphis  Harbor,  Tenn.  {see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Menasha,  AVis.: 

See  also  Fox  River. 

Bridge  across  P  ox  River  Canal v,  725 

Mfcnekaunee,  Wis.  («€«  Menominee  River,  Mich,  and  Wis.) v,  526;  vi,2016 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of  ...  v, 526;  vi, 2016 

Menominee  River,  Milwaukee,  Wis.  («ee  Milwaukee  Harbor) v,  537;  vi,  2042 

Mercantile  Bridge  Company,  bridge  of v,  720 

Mercer,  Gen.  Hugh,  monument  to v,  738;  vi,  2619 

Mermentau  River,  La.,  improvement  of,  including  tributaries v,  371;  vi,  1465 

Merrimac  River,  Mass. : 

Bridge  at  Haverhill v,728 

Improvement  of v,  44, 803 

Improvement  of  Newburyport  Harbor v,  42, 802 

Methods,  engineering,  technical  details  of.     See  Technical  details. 
Mexico,  Gulf  of,  removal  of  water  hyacinths: 

From  Florida  tributaries v,308;  vi,  1318 

From  Louisiana  tributaries v,  380;  vi,  1476 

From  Texas  tributaries v,380;  vi,  1476 

Miami,  Fla.: 

Bridge  across  Miami  River v,  724 

Improvement  of  Biscayne  Bay v,  294;  vi,  1300 

Miami  River,  Fla.,  bridge  at  Miami v,  724 

Michigan  Central  Railroad  Company: 

Bridge  of,  across  Detroit  River,'  Mich v,  729 

Bridge  of,  across  Saginaw  River,  Mich v,  723 


Digitized  by 


Google 


XXX  INDEX. 

Miebigan  City,  Ind.: 

Improvement  of  inner  harbor v,  553;  vi,  2156 

Improvement  of  outer  harbor v,  553, 554;  vi,  2156 

Michigan  Lake  (^ef  aU(t  Northern  and  North weatem  Lakes): 

Canal     to    Stunteon    Bav,    improvement    of,     including    harbor   of 

refuge .' v,529;  vi,202l 

C^ana)  t*)  Stunte<m  Bay,  operating  and  care v,  530;  vi,  2026 

Dredge  l>oat  for  harborn  on  eantem  shore v,  553, 1093 

High  water  of  18:W,  elevation  of vii,2782 

Magnetic  observations  along  nhore  of vii,  2791 

Water  levelB  (1860-1905)  and  dischargea  (1860-1904) v,743,744;  vii,2782 

Water  levels  on  eart  shore,  variations  in v,  553 

Middle  Neebish  channel,  St.  Mar^s  River,  Mich.,  improvement  of  .  v,596;  vii,  2269 

Middleport.  Ohio  (jv<»  Ohio  River) v,462;  vi,  1786 

Middlesex  Countv,  N.  J.,  bridge  of v,  728 

Milan,  111.: 

Construction  of  canal  around  Rock  River v,  550;  vi,  2144 

Operating  and  care  of  t-anal  around  Rock  River v,  430;  vi,  1653 

Milfonl  Harbor,  Conn. ,  improvement  of v,  103, 888 

Milford  Haven,  Va.,  improvement  of  harbor  at v,  221,1176 

Mill  Creek,  South  port.  Conn,  (x^^  Southport  Harbor) v,  111,895 

Mill  Creek,  Va.,  bridge  at  Fort  Monroe v,722 

Miller  Bay,  Lake  Winnebago,  Wis.  {iteeFox  River) v,541;  vi,2049 

Millers  Kerry,  (ia. ,  bridge  across  Oostenaula  River v,  725 

Mill  River,  New  Haven,  Conn.,  improvement  of v,  100. 883 

Mill  River,  Stamford,  Conn.  (/u'<' Stamford) v,110,895 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Improvement  of,  including  harbor  of  refuge v,  535;  vi,  2038 

Improvement  of  inner  harbor v,  537;  vi,  2042 

Removal  of  wreck  in  l)av v,  543;  vi,  2063 

Water  levels .* v,744;  vii,2782 

Minch,  Philip  ( steamer) ,  removal  of  wreck  of v,  619;  vii,  2368 

Mines,  Hubmarine v,  11, 12, 14, 15 

Minfjo  Creek,  S.  C,  improvement  of v,  269 

Minun  Creek-Eatherville  Canal,  S.  C,  improvement  of v,  260;  vi,  1245 

Mining  casemates v,  11, 14, 15 

Mining,  hydraulic,  in  California v,  714;  vii,  2585 

Minneapolis,  Minn.     See  Mississippi  River. 

Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  Company,  bridges  (3) 

of V,  720, 721 

Minnesota  River,  Minn.: 

Improvement  of v,  437;  vi,  1682 

Sur\'ey  of  Big  Stone  Lake  and  Lake  Traverse  for  reservoir  dam.  v,  441 ;  vi,  1686 

Minnesota  (steamer),  removal  of  wreck  of v,  601 ;  vii,  2288 

Mispillion  River,  Del. : 

Improvement  of v,  178, 1114 

Removal  of  wreck v,  186,1121 

Mississippi  River: 

Bcx)m  Island,  Minneapolis,  Minn.,  bridge  at v,  728 

Brainerd  to  Grand  Rapids,  Minn.,  improvement  from v,432;  vi,  1670 

Canithersville,  Mo.  (^fp  Mississippi  River  Commission) v,  716;  viii,3,40 

Dean  Brook,  Minn.,  bridge  between  Pine  River  and v,  729 

Delta  Point,  La.  (.'<ee  Mississippi  River  Commission) v,  716;  viii,  3,40 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care v,  429;  vi,  1647 

Dredge  and  snag  boats  al)Ove  Missouri  River,  operation  of v,  426;  vi,  1607 

Dredge  and  snag  boats  below  Missouri  River,  operation  of v,  423;  vi,  1583 

Dredge  boats  for  passes  of v,  a54, 355, 1087, 1088;  vi,  1430, 1431 

Elk  River,  Minn.,  bridge  near  village  of v,  720 

Gauging,  including  principal  tributaries v,  441,  716;  vi,  1687;  viii,  8, 86 

Grand  Rapids  to  Brainerd,  Minn.,  improvement  from v,  432;  vi,  1670 

Greenville,  Mies.  ( «pe  Mississippi  River  Commission)  v,  716;  viii,  3, 40 

Hannibal,  Mo.,  harbor  lines v,  718;  vi,  1657 

Head  of  Passes  to  headwaters,  surveys  from , ,  v,  716;  viii,  3, 40 

Head  of  Passes  U)  Ohio  River,  improvement,  surveys,  etc v,  716;  viii,3,40 

Helena,  Ark.  (^^  Mississippi  River  Commission) v,  716;  viii,3,40 

Hopefield  Bend  (^f*^  Mississippi  River  Commission) v,  716;  viii,3,40 

Illinois  and  Mississippi  Canal,  III.,  construction  of v,550;  vi,2144 
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Illinois  and  MiteiaBippi  Canal,  111.,  operating  and  care v,  430;  vi,  1653 

Illinois  River,  waterway  to  St  Louis,  Mo.,  and  Lockport,  111., 

via v,548;  vi,2118;  viii,10,41 

Itasca  County,  Minn.,  bridge  of ^ v,  720 

La  Crosse  Harbor,  Wis.,  improvement  of v,  430;  vi,  1657 

Loutre,  Pass  a,  La.,  closing  crevasse  in v,  354;  vi,  1429 

Loutre,  Pass  a,  La.,  constructing  sill  across v,  354;  vi,  1430 

Memphis,  Tenn.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Minneapolis,  Minn.,  bridges  (3)  at v,  721, 728 

Minneapolis,  Minn.,  to  St.  Paul,  improvement*  from v,  431 ;  vi,  1663 

Missoun  River,  above,  operation  of  snag  and  dredge  boats v,  426;  vi,  1607 

Missouri  River,  below,  removal  of  snags  and  wrecks v,  423;  vi,  1583 

Missouri  River  to  Ohio  River,  improvement  from v,  424;  vi,  1587 

Missouri  River  to  $t.  Paul,  Minn.,  improvement  from v,  426;  vi,  1612 

Moline  Harbor,  111.,  improvement  of v,  429;  vi,  1652 

Natchez,  Miss.  (»«  Mississippi  River  Commission) v,  716;  viii,  3, 40 

New  Orleans,  La.,  defenses  of v,  5 

New  Orleans,  La.,    improvement  at,   by  Mississippi  River  Commis- 
sion    V,  716;  VIII,  3, 40 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc v,  716;  viii,3,40 

Ohio  River  to  Missouri  River,  improvement  from v,  4^;  vi,  1587 

Outlet,  dredge  boats  for v,  354, 1087;  vi,  1430 

Outlet,  improvement  of v,  354;  vi,  1430 

Pass  a  Loutre,  La.,  closing  crevasse  in v,  354;  vi,  J429 

Pass  a  Loutre,  La.,  constructing  sill  across v,  354;  vi,  1430 

Passes  of,  dredge  boats  for v,  354, 355, 1087, 1088;  vi,  1430,  1431 

Pine  River,  Minn.,  bridge  between  Dean  Brook  and v,  729 

Plaquemine  Bayou,  La.,  construction  of  lock v,  361;  vi,  1446 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam v,  432,  vi,  1670 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam  . . .  v,  434;  vi,  1675 

Reservoir  dams  at  headwaters,  construction  of v,  432;  vi,  1670 

Reservoir  dams  at  headwaters,  operating  and  care v,  434;  vi,  1675 

St.  Louis,  Mo.,  to  Ijockport,  111.,  waterway v,548;  vi,  2118;  viii,  10,41 

St.  Paul,  Minn.,  gauging v,  441 ;  vi,  1687;  viii,  86 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from v,  431 ;  vi,  1663 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from v,  426;  vi,  1612 

Snag  and  dredge  boats  above  Missouri  Kiver,  operation  of v,  426;  vi,  1607 

Snags  and  wrecks  below  Missouri  River,  removal  of v,  423;  vi,  1583 

South  Pass,  examinations  and  surveys v,  357;  vi,  1435 

South  Pass,  maintenance  of  channel v,  358;  vi,  1438 

Southwest     Pass,     improvement     of,     including     dredge     construc- 
tion    v,355,1088;  vi,  1431 

Vicksburg  Harbor,  Miss.,  improvement  of v,  407;  vi,  1543 

Vidalia,  lla.  [see,  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Watab,  Minn.,  dam  at v,  730 

Water-level  observations  on,  including  tributaries,  v,  441, 716;  vi,  1687;  viii,  8, 86 

Wrecks,  etc.,  above  Missouri  River,  removal  of v,  426;  vi,  1607 

Wrecks,  etc.,  below  Missouri  River,  removal  of v,  423;  vi,  1583 

Mississippi  River  Commission: 

Improvement  of  Mississippi  River v,  716;  viii,  3, 40 

Survey      for     waterway      from      Lockport,      111.,      to     St.      Louis, 
Mo v,716;  vi,2118;  viii,10,41 

Mississippi  Sound,  Miss. : 

Improvement  of  (-rulf port-Ship  Island  Harbor  channel v,  349;  vi,  1424 

Improvement  of  Horn  Island  Harbor  {see  Pascagoula  River) v,  341 ;  vi,  1416 

Improvement  of  Horn  Island  Pass v,  346;  vi,  1421 

Removal  of  wreck  in  Horn  Island  Harbor v,  353;  vi,  1428 

Missouri  River: 

Bridge  at  American  Island  and  Chamberlain,  8.  Dak v,  721 

Bridge  at  Lexington,  Mo v,  720 

Bridge  at  Yankton,  S.  Dak v,  720 

Dam  at  Ox  Bow  bend,  Mont v,  730 

Harbor  lines  at  Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Improvement  of v,  442, 444;  vi,  1689 

Mobile  and  Ohio  Railroad  Company,  bridge  of v,  724 
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Mobile  Bay  and  Harbor,  Ala.: 

DWenw»a  of v,  5:  10 

Improvement  of v,  330;  vi,  139^5 

Improvement  of  Iwir  at  entrance  to  bay v,  332;  vi,  i:i9i» 

Removal  of  wreck  off  Ctniar  Point . . .'. v,  3i>3;  vi,  142S 

Moccasin  River  (Contentnia  C'reek),  X.  C,  improvement  uf v,  239, 1205 

Mokelumne  River»  CaL,  improvement  of v,  651 ;  vii,  24:W 

Moline  Harbor,  111.: 

Improvement  of v,  429;  vi,  1(>V2 

Imj)r<)vement  of  MissiHsippi  River  between  Missouri   River  and  iSL 

Panl v,426;  vi,  1612 

Monongahela  Brid^re  O^mpany,  bridge  of v,  72i> 

Monon^ahela  River,  \V.  Va,  and  Pa.: 

Bridge  lietween  Bridgeport  and  Brownsville,  Pa v,  729 

Bridges  below  Fainnont,  W.  Va v,  729 

Bri<lge  at  MK'anns  Ferry,  Pa v,  722 

Bridge  above  Dam  No.  4,  Pittsburg  Harbor,  Pa v,  720 

Harl)or  lines v,718;  vi,  1865, 1S69 

Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va...  v,  466;  vi,lH24 

Improvement  at  Locks  2,  3,  5,  and  6 v,  468;  vi,  1 827 

Improvement  of  Pitti»buiy  Harbor v,  472;  vi,  1 8:?S» 

Operating  and  care  of  locks  and  dams v,  471;  vi,  IKM 

Monroe,  Fort,  Va. ,  bridge  across  Mill  Creek v,  722 

Monroe  Harlwr,  Mich. ,  improvement  of v,  586;  vi,  2231 

Monroe  I^ake,  St.  Johns  River,  Fla.: 

Impnnement  of  ( see  Volusia  Iwir) v, 291 ;  vi,  1 296 

Removal  of  wreck  near  Sanford v,  309;  vi,  1 320 

Montello,  Wis.: 

See  also  Fox  River. 

Bridge  over  Fox  River  Canal v,  725 

Monuments,  ^iatues,  et<*. : 

In  public  grounds,  Washington,  D.  C v,  738;  vii.  2619 

To  Frederick  the  (treat,  Washington.  I).  C v,  749;  vii,  28;i5 

To  (iens.  Francis  Nash  and  William  Lee  Davidson v,  750;  vii,  2837 

To  Gen.  Hugh  Merc-er v,  738;  vii,2619 

Moonbeam  ( barge),  removal  of  wreck  of v,  93, 869 

Morgan  Canal,  Tex.: 

Improvement  of  {see  Galveston  ship  channel ) v,  385;  vi,  1492 

Operating  and  care v,  387;  vr,  1499 

Mormon  channel,  San  Joaquin  River,  CaL,  improvement  of.  v,  649,650;  vii,  2428, 2430 

Mortar  batteries v,  5, 13, 15 

Mosquito  Creek  Canal,  S.  C.  {see  Santee  River) v,  260;  vi,  1245 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  of  breakwater v,  23, 782 

Mount  Holly,  N.  J. ,  bridge  ac-ross  Rancocas  River v,  723 

Mount  Holly  Branch,  Rancocas  River,  N.  J.: 

Bridge  at  Mount  Holly v,  723 

Improvement  of v,  164, 1097 

Mount  Hope  Bay,  Mass.  {see  Fall  River  Harlwr) v,  86,  a59 

Mount  Pleasant  shore,  Charleston,  S.  C. ,  improvement  at v,  265;  vi,  1250 

Mount  Rainier  National  Park,  Wash.,  survey  for  road v,  751 ;  vn,  2S39 

Mud  I^ke,  La.  {see  Mermentau  River) v,  371;  vi,  1465 

Mud  River,  Ga. ,  improvement  of  waterway  via v,  285;  vi.  1283 

Mud  River,  S.  C.  {see  Savannah-Beaufort  waterway) v,  270;  vi,  1259 

Mullens  Cove,  Tennessee  River,  Tenn. ,  bridge  at v,  721 

Murderkill  River,  Del.,  improvement  of v,  177, 1 1 12 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of , v,  455;  vi,  1 737 

Operating  and  care v,  458;  vi,  1762 

Report   relative   to    right  of  way,    acquisition   of  land,    and    water 

power v,461;  vi,  1780 

Muskegon  Harbor,  Mich. ,  improvement  of v,  567;  vi,  2187 

Muskingum  River,  Ohio: 

Improvement  of v,  486;  vi,  1890 

Operating  and  care  of  locks  and  dams v,  487;  vi,  1891 

Mystic  River,  Mass. : 

Improvement  of v,  55, 813 

Improvement  of,  below  mouth  of  Island  End  River v,  56. 814 
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Nandua  Creek,  Va.,  improveaient  of v,  214, 1166 

Nansemond  River,  Va/,  improvement  of v,  228, 1190 

Nanticoke  River,  Del.  and  Md, ,  improvement  of v,  200, 1144 

Nantucket  Harbor,  Maes. : 

Construction  of  harbor  of  refuge v,  75, 842, 844 

Removal  of  wreck v,  93, 869 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in v,  93, 868, 869 

Napa  River,  Cal.,  improvement  of v,  654;  vii,  2437 

Narragansett  Bay,  R.  I. : 

Defenses  of v,  5, 10 

Improvement  of v,  84, 857 

Narraguagus  River,  Me.,  improvement  of v,  22, 781 

Narrows  of  Lake  Cham  plain,  N.  Y.  and  Vt.,  improvement  of v,  73, 835 

Nasel  River,  Wash,  (see  Willapa  River) v,  692;  vii,  2505 

Nash,  Gen.  Francis,  monument  to -^ v,  750;  vir,  2837 

Natalbanv  River,  L&,  (see  Tickfaw  River) v,  368;  vi,  1461 

Natchez  fiay,  La.  (see  Bayou  Plaquemine) v,  361 ;  vi,  1446 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) v,  716;  vm,  3, 40 

National  parks.     tSee  Parks. 

Naval  (Peace)  Monument,  Washington,  D.  C v.  738;  vii,  2619 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.  J.,  improvement  of. .  v,  153, 1052 
Navigable  waters.     tSee  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of.  Permanent  International  Commission v,  717 

Neches  River,  Tex. : 

Improvement  of v,  375;  vi,  1469 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of v,  596;  vii,  2269 

Neenah  ( Fox )  River,  Wis.    JSee  Fox  River. 

Negro  Cut,  Indian  River  Inlet,  Fla.  (««6  Indian  River) v,  293;  vi,  1299 

Neponset,  Mass. ,  bridge  across  Neponset  River v,  729 

Neponset  River,  Mass.,  bridge  at  Boston,  l>etween  Quincy  and  Neponset...      v,  729 
Neune  River,  N.  C. : 

Bridge  near  Kinston v,  725 

Improvement  of v,  240,1207 

Improvement  of  waterway  between  Newbem  and  Beaufort v,  243, 1210 

Newark  Bay,  N.  J. :  "^ 

Harl)or  lines  at  Elizabethport v,  718, 1056 

Improvement  of  (see  Passaic  River  and  Arthur  Kill) v,  141, 143, 1028, 1033 

New  Bedford  Harbor,  Mass. : 

Defenses  of v,  5 

Improvement  of v,  80, 851 

Newbern,  N.  C: 

Improvement  of  Neuse  River v,  240, 1207 

Improvement  of  Trent  River v,  241,1209 

Improvement  of  waterway  to  Beaufort,  X.  C v,  243, 1210 

Newburyport  Harl)or,  Ma.*?s.,  improvement  of v,  42, 802 

New  Hampshire,  defenses  of  coast  (see  also  Technical  details) v,  5;  vii,  3003 

New  Harbor,  Me. ,  improvement  of v,  32, 790 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters v,  101, 885 

Improvement  of,  by  dredging v,  100, 883 

Improvement  of  W'est  River v,  102, 887 

New  Jersev-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718, 1056, 1059, 1062 

Improvement  of .' v,  143, 1033 

New  London  Harbor,  Conn. ,  improvement  of v,  94, 873 

New  Orleans  Harbor,  La. : 

Defenses  of v,  5 

Improvement  of  (see  Mississippi  River  Commission) v,  716;  vm,  3, 40 

Newport,  N.  C,  bridge  across  Newjwrt  River v,  725 

Newport,  R.  I. : 

Improvement  of  harbor v,  87, 860 

Improvement  of  Coaster  Harbor  Island v,  88, 862 

Newport  River,  N.  C. : 

Bridge  near  Newport v,  725 

Improvement  of  Beaufort  Harbor v,  244, 1 212 


ENG   1905 III 


Digitized  by  CjOOQ IC 


XXXIV  INDEX. 

Newi)ort  River,  N.  C— Continued. 

improvement  of  waterway  l)etween  Beaufort  and  New  River v,  245, 1214 

Improvement  of  waterwav  Iwtween  Newbern  and  Beaufort v,  243, 1210 

New  River,  N.  C: 

Improvement  of v,  247, 1217 

Improvement  of  waterway  to  Beaufort v,  245, 1214 

Improvement  of  waterway  to  Swannboro v,  246, 121H 

New  Rochelle,  N.  Y.  (««  Echo  Bay  HaHwr) v,  116,957 

New  Shoreham,  Block  leland,  R.  I.: 

Construction  of  harbor  of  refugee v,  90,  860 

Improvement  of  (treat  Salt  Pond v,  92, 867 

Newtown  Creek,  X.  V.,  improvenient  of v,  125, 974 

New  Whatcom  (Bellingham)  Harbor,  Waffh.: 

Improvement     of     Whatcom     Creek     waterwav     {^ee     aim     Puget 

Sound) .'...  V, 696, 707;  vii,  2514,  2552 

Removal  of  Starr  rock  (we  Pupet  Sound ) v,  697, 698;  vii,  251 4 

New  York  Ontral  and  Huqaon  River  Railroad  Company: 

Bridj?e  of,  acroHS  Bellmans  Creek,  N.  J v,  724 

Bridge  of,  across  Charles  River,  Mass v,  725 

New  York  City  and  Harbor,  N.  Y. : 

Ambrose    channel,     improvement     of,     including    dredge    construc- 
tion   V,  134, 1009, 1091 

Ambrose  channel,  removal  of  wreck v,  140, 1024 

Arthur  Kill,  harbor  lines v,  718, 1056, 1059, 1062 

Arthur  Kill,  improvement  of v,  143, 1033 

Battery,  the,  removal  of  shoal  off  Pier  A v,  1 36,  lOOt* 

Bay  Rulge  channel,  improvement  of v,  137,  lOUi 

Bayside  channel,  improvement  of v,  134, 100?^ 

Bronx  River,  improvement  of v,  1 17, 959 

Buttermilk  channel,  improvement  of v,  139, 1019 

Buttermilk  channel,  removal  of  wreck v,  140, 1024 

Coney  Island  channel,  improvement  of v,  136, 1009 

Defenses  of v,  r> 

Dredges,  construction  of v,  134, 1009, 1091 

East  (Ambrose)  channel,  improvement  of,  including  dredge  construc- 
tion   V,  134, 1009, 1091 

East  (A mbrase)  channel,  removal  of  wreck v,  1 40, 1024 

East  Chester  Creek,  improvement  of v,  117, 96i> 

East  River,  bridge  across  ( Manhattan  Bridge,  No.  3) v,  725 

East  River,  harbor  lines v,  718, 1006 

East  River,  improvement  of v,  123, 971 

Elizal)ethport,  N.  J.,  harbor  lines v,  718,  la^,  ia59 

Ellis  Island,  harbor  lines v,  718, 102-5 

Finishing  Bay,  examination  and  survey v,  134, 990, 99t> 

Flushing  Bay,  improvement  of .' v,  121 ,  967 

Gedney  channel,  miprovement  of v,  134,  lOOi* 

Governors  Island,  enlargement  of r,  139, 1021 

Gowanus  Bay,  improvement  of v,  137,  lOIH 

Gowanus  Canal,  improvement  of  {see  Gowanus  Bay) v,  137, 1016 

Harlem  River,  bridge  across  ship  caml  at  Broa<lwky  crossing v,  727 

Harlem  River,  improvement  of *. v,  124, 973 

Harlem  River,  removal  of  wrecks v,  134, 989 

Hell  Gate,  Kai*t  River,  improvement  of v,  123, 971 

Hook  Canal,  bridge  across v,  730 

Hook  Creek,  bridge  at  Meadowmere v,  727 

H udHon  River,  removal  of  reef  off  Pier  A v,  136, 1009 

Hudson  River,  removal  of  wrecks v,  i:^,  140, 989, 1024 

Hutchinson  River  {see  East  Chester  Creek) : v,  118,960 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Kill  van  Kull,  improvement  of  Staten  Island-New  Jersey  channel ..  v,  144, 1035 

Lemon  Creek  {see  Staten  Island-New  Jersey  channel ) v,  144, 1035 

Main  Ship  channel,  improvement  of *. v,  134, 1009 

Meadowmere,  bridge  across  Hook  Creek v,  727 

Narrows,  to  the  sea,  improvement  from,  including  dredge  construc- 
tion   V,  134, 1009, 1091 

Newark  Bay,  harbor  lines ^ v,  718, 105<> 

Newark     Bay,     improvement    of    {see    Passaic    River    and    Arthur 

Kill) V,  141,  144, 1028,  lOr*:^ 
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New  Jersey-Staten  Island  channel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bay V, 718, 1056, 1059, 1062 

New  Jersey-Staten  Island  channel,  improvement  of v,  143, 144, 1033, 1035 

Newtown  Creek,  improvement  of v,  125, 974 

North  ( Hudson)  River,  removal  of  reef  off  Pier  A v,  136, 1009 

North  (Hudson)  River,  removal  of  wrecks v,  134, 140, 989, 1024 

Red  Hook  channel,  improvement  of v,  137, 1016 

Rossville,  harbor  lines v,  718, 1062 

Smoking  Point,  Arthur  Kill,  harbor  lines v,  718, 1062 

South  channel,  removal  of  wreck v,  140, 1024 

Spuyten  Duyvil  Creek  (see  Harlem  River) v,  124, 973 

Staten  Island- New  Jersev  channel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bay *. V v,  718, 1056, 1059, 1062 

Staten  Island-New  Jersey  channel,  improvement  of v,  144, 1035 

Staten  Island  Sound  (Arthur  Kill),  improvement  of v,  143, 1033 

Supervision  of v,  713;  vii,  2573 

Wrecks,  removal  of v,  134, 140, 989, 1024 

New  York,  New  Haven  and  Hartford  Railroad  Company: 

Bridge  of,  across  Connecticut  River,  Conn .' v,  721 

Bridge  of,  across  Neponset  River,  Mass v,  729 

Niagara  River.  N.  Y. : 

Black  Rock  Harbor,  improvement  of v,  625;  vii,  2383 

Buffalo  Harbor,  improvement  of v,  621;  vii,  2374 

Buffalo  Harbor,  removal  of  wreck v,  627 

Discharge  of v,  743;  vii,  2782 

Erie  Basin  and    Black    Rock   Harbor,  improvement  of   Buffalo  en- 
trance   v,625;  VII,  2382 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Erie  en- 
trance   v,624;  VII,  2381 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 

mentfrom v,626;  vii,2385 

Surveys,  etc.  {see  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Nilea  Ferry,  Tenn. ,  bridge  across  Little  Tennessee  River v,  724 

Nolan,  W.  Va.,  bridge  across  Tug  Fork  of  Big  Sandy  River v,  721 

Nolin  River,  Ky.,  improvement  of  (see  Green  River) v,  504;  vi,  1949 

Nome  Improvement  Company,  improvement  of  Snake  River,  Alaska,  by . . .      v,  719 

Nomini  Creek,  Va.,  improvement  of v,  217, 11 70 

Nooksak  River,  Wash. : 

Bridge  acrosH v,  724 

Improvement  of  {see  Puget  Sound) • v,  696;  vii,  2514 

Norfolk  and  Western  Railway  Company,  bridges  of v,  722 

Norfolk  Harbor,  Va.: 

Defenses  of  Hampton  Roads  {see  also  Technical  details) v,  5;  vii,  3009 

Improvement  of,  and  its  approaches,  including  Hospital  Point v,  225, 1185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound,  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Iinprovement  of  Western  Branch,  Elizabeth  River v,  227, 1188 

North  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J.,  improvement  of v,  153, 1052 

North  Carolina  Cut,  N.  C]  improvement  of  waterway  via v,  232, 1196 

North  Carolina.  State  of: 

Defenses  of  coast  {see  also  Technical  details) v,  5;  vii,  3010 

Improvement  of  waterways  from  Norfolk,  Va. ,  to  sounds  of.  v,  231, 232, 1 195, 1196 

Northeast  River,  N.  C,  improvement  of v,  248, 1218 

Northern  and  Northwestern  I^kes: 

Bulletins v,  743;  vii,  2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich . . .  .• v,  594;  vii,  2250 

Defenses  of v,  5 

Discharges,  table  of  {I860  to  1904) v,743;  vn,2782 

Dredge  boat  for  harbors  on  Lake  Erie v,  602, 1092 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  553, 1093 

High  water  of  1838,  elevations  of vii,  2782 

Improvement  of  channels  in  waters  connecting v,  590;  vii,  2241 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan  . . .  vii,  2791 
Navigation  of,  in  1841,  conditions  governing v,  740 
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Northern  and  Northwestern  Lakes— Continaed. 

Survey  of  waters  connecting  lakes  Superior  and  Huron v,  602;  vii,  2289 

Surveys  and  charts v,  739;  vii,  2775 

Water  levels  (1860  to  1905) v,743;  vii,27S2 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,  553 

Northern  Maine  Seaport  Railway  Conii>any,  bridges  of v,  72$ 

Northern  Pacific  Kauwav  CJompanv,  bridge  of v,  72t> 

North  Fork,  Skagit  RiveV,  Wash.  (WPucet  Sound)   v,696;  vir,2ol4 

North  Hero  Island  channel,  Lake  Cham  plain,  Vt.,  improvement  of v,  69 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via v,  232, 1196 

North  Point  Creek,  Md.,  bridge  across v,  725 

North  (Hudson)  River,  N.  Y,     See  New  York  City  and  Harbor. 

North  River,  N.  C,  improvement  of  waterway  via'. v,  232, 11 96 

North  River,  Wash.  («<?€  Willapa  River)...* v,e92;  vii,  2505 

North  Tonawanda,  N.  Y .  (see  Tonawanda  Harbor) v,  626;  vii,  23<S5 

Norwalk  Harbor,  Conn. ,  improvement  of v,  109, 894 

Nueces  River,  Tex. .  bridge  across v,  726 

O. 

Oak  Creek,  South  Milwaukee,  Wis.,  improvement  of v,  538;  vi,  2045 

Oakland  Harbor,  Cal.: 

Defenses  of  San  Francisco v,  5 

Improvement  of v,  646;  vii,  2424 

Oak  Orchard  Harbor,  N.  Y. ,  improvement  of v,  628;  vii,  2390 

Oates  Island,  Tennessee  River,  Tenn.,  bridge  at v,  721 

Obion  River,  Tenn.,  improvement  of v,  447;  vi,  1721 

Occoquan  Creek,  Va.,  improvement  of v,  213, 1164 

Ocklawaha  (Oklawaha)  River,  Fla.,  improvement  of v,  292;  vi,  129j> 

Ocklockonee  River,  Fla. ,  bridge  in  Leon  County v,  723 

Ocmulgee  River,  Ga. ,  improvement  of .' v,  281 ;  vi,  1 277 

Oconee  River,  Ga.,  improvement  of v,  279;  vi,  1276 

Oconto  Harbor  and  River,  Wis.,  improvement  of v,  527;  vi,  2019 

Ocracoke  Inlet,  N.  C,  improvement  of v,  236 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in v,  752 

Officers,  engineer,  civilian  a.Msistant8  to v,  19 

Officers  of  the  Corps  of  Engineers.     See  Corps  of  Engineers, 

Ogdensburg  Harbor,  N.  Y.,  improvement  of v,  636;  vii,  2405 

Ohio  River: 

Bridge  between  Ashland,  Ky.,  and  Ironton,  Ohio v,  721 

Davis  Island  dam.  Pa. ,  opemting  and  care v,  474 ;  vi,  1841 

Falls  at  Louisville,  Ky.,  improvement  of v,  493;  vi,  1929 

Gauging  {see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

General  improvement  from  Pittsburg  to  the  mouth v,  462;  vi,  1 786 

Ice  piers v,  462;  vi,  1794 

Indiana  Chute,  Louisville,  Ky.,  improvement  of v,  493;  vi,  1929 

Locks  and  Dams  1  and  6,  operating  and  care v,  474;  vi,  1841 

Lo<'ks  and  Dams  2-7,  construction  of v,  475;  vi,  1845 

Locks  and  Dams  8,  11,  13,  18,  19,  26,  construction  of v,481;  vi,  1872 

Ix)ck  and  Dam  37,  construction  of v,  464;  vi,  1816 

Ix)uisville  and  Portland  Canal,  Ky.,  enlargement  of v,  493;  vi,  1929 

Ix)uisvnie  and  Portland  Canal,  Ky.,  operating  and  care v,  498;  vi,  1936 

Pittsburg  Harbor,  Pa. ,  improvement  of v,  472;  vi,  1839 

Pool  6,  dredging  in v,478;  vi,  1854 

Snag  boat,  operation  of v,  465;  vi,  1819 

Oil  and  coal  as  fuel  for  dredge  Gen.  C.  B.  Comstock,  comparative  cost  of vii,  3036 

Okanogan  County,  Wash.,  bridge  of v,  723 

Okanogan  River,  Wash. : 

Bridge  near  Riverside v,  723 

Improvement  of v,  708;  vii,  2553 

Oklawaha  River,  Fla.,  improvement  of v,  292;  vi,  1298 

Olcott  Harbor,  N.  Y.,  improvement  of v,  629;  vii,  2391 

Old  Colony  Railroad  Company,  bridge  of v,  729 

Old  Lyme,  Conn. ,  bridge  across  Connecticut  River , . .      v,  721 

Old  Savbrook,  Conn. ,  bridge  across  Connecticut  River v,  721 

Old  Tampa  Bav,  Fla.  (sggTampa  Bav) v,301;  vi,  1309 

Olive  Branch  (schooner) ,  removal  of  wreck  of v,  42,  800- 
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Olympia  Harbor,  Wash.,  improvement  of v,  698;  vii,  2521 

Ontario  Lake  (see  also  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vii,2782 

Water  levels  ( 1860-1905)  and  discharges  (1860-1904) v,  743, 744;  vii,  2782 

Ontonagon  Harbor,  Mich. ,  improvement  of v,  617 ;  vi,  1993 

Oostenaula  River,  Ga. : 

Bridges  at  Gordons,  Millers,  and  Printups  ferries v,  725 

Improvement  of v,  326, 328;  vi,  1350 

Orange  Mills  flats,  St.  Johns  River,  Fla.,  improvement  at  and  near.,  v, 290;  vi,  1295 

Orange  River,  Fla.,  improvement  of v,  298;  vi,  1305 

Ordnance.    See  Fortifications. 

Oregon,  dredging  plant  for  harbors  on  coast v,  668;  vii,  2454* 

Orniond,  Fla.,  bridge  across  Halifax  River v,  723 

Osage  River,  Mo. : 

Bridge  at  Tuscumbia v,  723 

Improvement  of v,  445;  vi,  1703 

Oshkosh,  Wis.: 

See  also  Fox  River. 

Bridge  across  Fox  River v,  722 

Oswegatcnie  River,  N.  Y.  (see  Ogdensburg  Harbor) v,  636;  vii,  2405 

Oswego  Harbor,  N.  Y.,  improvement  of v,  633;  vii,  2400 

Otsego,  Minn.,  bridge  of  town  of v,  720 

Otter  Creek,  Vt.,  improvement  of v,  71, 833 

Ottertail  Lake  and  River,  Minn.,  survey  of v,  441 ;  vi,  1686 

Ouachita  River,  Ark.  and  La.: 

Bridge  at  Columbia,  La '. v,  721 

Improvement  of v,  403;  vi,  1528 

Ox  Bow  bend,  Missouri  River,  Mont.,  dam  at v,  730 

Ox  Bow  Power  Company,  dam  of v,  730 

P. 

Pacific  County,  Wash.,  bridge  of v,  723 

Pagan  River,  Va.,  improvement  of v,  228, 1191 

Paliner,  Frank  (schooner),  removal  of  wreck  of v,  93, 869 

Pamlico  River,  N.  C,  improvement  of v,  237, 1204 

Pamlico  Sound,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Pamunkey  River,  Va. ,  improvement  of v,  212, 1163 

Parks,  public: 

District  of  Columbia,  improvement  and  care v,  738;  vii,  2619 

Mount  Rainier  National  Park,  Wash.,  survey  for  road v,  751 ;  vii,  2839 

Yellowstone  National  Park,  improvement  of v,  744;  vii,  2809 

Pa8cagoula  River,  Miss. : 

Improvement  above  mouth  of  Dog  River v,  343;  vi,  1419 

Improvement  below  mouth  of  Dog  River v,  341 ;  vi,  1416 

Pa.«quotank  River,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Passagassawaukeag  River,  Me.,  bridge  at  Belfast v,  728 

Passaic  River,  N.  J. ,  improvement  of v,  141 ,  1028 

Pass  a  Loutre,  Mi.^yiseippi  River,  La. : 

Closing  crevasse  in v,  354;  vi,  1429 

Constructing  sill  across v,  354;  vi,  1430 

Patapsco  River,  Md.: 

Defenses  of  Baltimore v,  5 

Improvement  of,  and  channel  to  Baltimore v,  186, 1 125 

Improvement  of  channel  to  Curtis  Bay v,  189, 1129 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden) . . .  v,  189, 1130 

Patchogue  River,  N.  Y.,  improvement  of  (see  Great  South  Bay) v,  127, 976 

Patuxeht  River,  Md.,  improvement  of v,  209, 1160 

Pawcatuck  River,  R.  I.  and  Conn. ,  improvement  of v,  93, 872 

Pawpaw  River,  Mich,  (see  St.  Joseph  Harbor) v,  556;  vi,  2161 

Pawtucket  (Seekonk)  River,  R.  L,  improvement  of v,  83, 855 

Peace  Creek,  or  River,  Fla.,  improvement  of  Charlotte  Harbor v,  298;  vi,  1305 

Peace  (Naval)  Monument,  Wasnington,  D.  C v, 738;  vii, 2619 

Pearl  Harbor,  Hawaii: 

Defenses  of v,  12, 15 

Improvement  of v,  710;  vii,  2563 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson v,  352;  vi,  1427 

Improvement  below  Rockport v,  350v'Vtj^^^ 
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Pedee  rivew,  H.  C. : 

Improvement  of  Great  Pedee v,  256;  vi,  123?s 

Improvement  of  Little  Pedee v,  255;  vi,  12:^7 

Peekpkill  Harbor,  N.  Y.,  improvement  of v,  132, 9s7 

Pend  ( )nnlie  River,  Wash. ,  improvement  of v,  708;  vii,  2.V»:» 

Pennnylvania,  New  Jersey  and  New  York  Railroad  Company,  bridge  of v,  72^* 

Pennsylvania  Railroad  Company,  bridf^  of I v,  72:5 

Penol)wot  River,  Me. : 

Defenfiee  of v.  5 

Improvement  of v,  26, 7>^ 

Improvement  of  Bucknport  Harbor v,  28, 7^7 

Removal  of  wreck  at  South  Brewer v,  42, 8C«) 

Pensacola  Harlwr,  Fla. : 

Defenaen  of w'l 

Improvement  of,  including  dredge  congtruction v,  321, 1090;  vi,  \X^9 

Pentwater  Harbor,  Mich. ,  improvement  of v,  569, 570;  vi,  2192 

Peoria,  I U. .  bridge  of  city  of,  acrora  Illinois  River v,  723 

Pe<iuonnocK  River,  Conn,  {see  Bridgeport  Harbor) v,  106, 891 

Pen'ie  and  Bertha  ( barge),  removal  of  wreck  of v,  134,  Hjn>) 

Pere  Marquette  I^ke,  Mich,  (see  Ludington  Harbor) v,  571 ;  vi,  2195 

Permanent  International  Commission  of  Congresses  of  Navigation v,  71 7 

Permits: 

For  (construction  of  bridges v,  719, 722,  72S 

For  erection  of  structures  other  than  bridges v,  7;^ 

Peroui mans  River,  N.  C,  improvement  of v,233, 119S 

Perth  Ambov,  N.  J.: 

See  also  baritan  Bay  and  River. 

Bridge  a<Toss  Raritan  River • v.  72S 

Petaluma  (?reek,  Cal. ,  improvement  of v,  654;  vri,  2436 

Petersburg,  Va.: 

Diversion  oi  Appomattox  River  at v,  230, 1 192 

Removal  of  wreck  in  A ppomattox  River  at v,  235, 1200 

Petoskev  Harbor,  M ich. ,  improvement  of v,  580;  vi,  221 2 

Philadelphia,  Pa.: 

Defenses  of  Delaware  River  {see  also  Technical  details) v,  5;  vii,  30il7 

Improvement  of  Delaware  River  at v,  156,  U>v> 

Removal  of  wreck  of  city  ice  Iwat  No.  3  in  Delaware  Bay v,  163, 1086 

Philippine  Islands,  defenses  of .* v,  12, 14, 15 

Pierce  County,  Wsi^h.,  bridge  of v,  724 

Pierhea<l  lines.     See  Harbor  lines. 

Pierre,  S.  Dak.  (/«ce  Missouri  River) v,442;  vi,  l(iS9 

Pierre,  Fort,  S.  Dak.  ( see  Missouri  River) v,  442;  vi,  1689 

Pigeon  Cove  Harbor,  Mass. ,  removal  of  wreck  at v,  74, 8;^ 

Pigeon  Bayous,  La.,  improvement  of v,  361 ;  vr,  144H 

Pike  Creek,  Wis.,  improvement  of  Kenosha  Harbor v,  539;  vi,  204-^ 

Pine  Island  Sound,  Fla.  («<»«  Charlotte  Harbor) v,298;  vi,  13<>5 

Pine  I^ke  and  River  (Charlevoix  County),  Mich.,  improvement  of.  v,  578;  vi,  2210 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of v,588;  vi,223:^ 

Pine  River,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Pinole,  Point,  Cal.  (w  San  Pablo  Bay) v,648;  vii,2426 

Pittsburg  Harbor,  Pa.  (see  also  Allegheny,  Monon^hela,  and  Ohio  rivers): 

Bridge  over  Monongahela  River  alx)ve  Dam  N  o.  4 v,  720 

Harbor  lines  in  Monongahela  River v,  718;  vr,  1865, 1869 

Improvement  of v,  472;  vi,  18.39 

Plaquemine  Bayou,  Ijsl.  : 

Improvement  of v,  361 ;  vi,  1 446 

Removal  of  water  hvacinths v,  380;  vi,  1476 

Plattsburg  Harbor,  N.  V.,  improvement  of v,  72, 834 

Plymouth  Harbor,  Mass. ,  improvement  of v,  67,  829 

Pocomoke  River,  Md.,  improvement  of , v,  197, 1140 

Point  Allerton,  Boston  Harbor,  Mass.,  removal  of  wreck  off v,  74, 8So 

Point  Judith  Harbor  and  Pond,  R.  I.: 

C(mstruction  of  harbor  of  refuge v,  88, 862 

Improvement  of  pond  entrance v,  89, 864 

Removal  of  wreck v,  93,  869 

Point  Pinole,  Cal.  (see  Sslu  Pablo  Bav) v,648;  vii,  2426 

Point  Wil«,n,  Cal.  (.e  San  Pablo  Biy)  .„.....^^^^^v„.24.>6 
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Pokegama  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Pollard,  Ala.,  bridge  across  Conecuh  River v,  722 

Pollock  Rip  channel,  Mass.,  removal  of  wreck  in v,  93, 869 

Pollock  Rip  Slue,  Mass.,  removal  of  wrecks  in v,  93, 868 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  {^e  Ohio  River) v,  462;  vi,  1794 

Pomeroy  Center,  Ohio,  ice  pier  {see  Ohio  River) v,  462;  vi,  1794 

Ponchatoula  River,  La.  (see  Tickfaw  River) v,  368;  vi,  1461 

Pony  Slough,  Coos  Bay.  Oreg. ,  improvement  of v,  661 ;  vii,  2446 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater v,  23, 782 

Portage  Lake,  Manistee  County,  Mich. ,  improvement  of  harbor  of  refuse,  v,  574 ;  vi,  2203 
Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care v,  518, 520;  vi,  1996 

Portage  River,  Houghton  County,  Mich.,  waterway  via v,  518, 520;  vi,  1996 

Portage  River,  Ohio,  improvement  of  Port  Clinton  Harbor v,  604;  vii,  2315 

Port  Chester  Harbor,  N.  Y.,  improvement  of v,  113, 954 

Port  Clinton  Harbor,  Ohio,  improvement  of v,  604;  vii,  2315 

Port  Harford,  Cal.  («eeSan  Luis  Obispo  Harbor) v,642;  vii,2419 

Port  Henry,  N.  Y.,  removal  of  wrecks  at v,  74, 836 

Port  Huron,  Mich. ,  improvement  of  Black  River  at v,  587;  vi,  2232 

Port  Inglis  Terminal  Company  {see  Withlacoochee  River) v,  306;  vi,  1314 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of v,  118, 962 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal v,  493;  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Portland,  Me.: 

Defenses  of  {see  also  Technical  details)  v,  5;  vii,  3003 

Improvement  of  harbor v,  35, 793 

Recommendation  r^?arding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in  Portland  engineering  district v,  800 

Portland,  Oreg.     See  Willamette  River. 

Portland  General  Electric  Light  Company  (we  Willamette  Falls  Canal  ).v,  692;  vii,  2497 

Port  Lavaca,  Tex.,  harbor  lines v,  718;  vi,  1516 

Porto  Rico,  defenses  of v,  12 

Port  Perrv,  Pa. ,  harbor  lines  in  Monongahela  River v,  718;  vi,  1 869 

Port  Royal  (Beaufort)  River,  S.  C: 

Defenses  of  Port  Royal  Sound v,  5 

Improvement  of 1 v,  269;  vi,  1256 

Improvement  of  waterway  between  Beaufort  and  Charleston,  S.  C .  v,  268 ;  vi,  1 255 
Improvement  of  waterway  between  Beaufort,  S.  C,  and  Savannah  (see 

Savannah  Harbor) v,270;  vi,1259 

Port  Royal  Sound,  S.  C,  defenses  of v,  5 

Portsmouth,  N.  H.,  defenses  at v,  5 

Portsmouth,  Ohio,  ice  pier  {see  Ohio  River) v,  462;  vi,  1794 

Portsmouth,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River ...      v,  726 

Port  Tampa,  Fla.  («e€  Tampa  Bay) v,301;  vi,1309 

Port  Washington  Harbor,  Wis.,  improvement  of v,  535;  vi,  2036 

Portwing  Harbor,  Wis.,  improvement  of v,  514;  vi,  1989 

Position  finders,  range  and v,  7, 13 

Potomac  Park,  Washington,  D.  C v,738;  vii,2619 

Potomac  River  {see  also  Washington,  D.  C. ): 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of v,  731 ;  vii,  2603 

Defenses  of  Washington,  D.  C v,  5 

Highway  bridge  at  Washington,  D.  C,  to  replace  Long  Bridge,  v,  732;  vii,  2605 

Improvement  at  Washington,  D.  C v,  203, 1150 

Improvement  below  Wasnington,  D.  C v,  205, 1153 

Sea  wall  between  Arsenal  wall  and  N  street,  Washington,  D.  C.  v,  739;  vii,  2619 

Wrecks,  removal  of v,  224,  1 181 , 1 182 

Powow  River,  Mass.,  improvement  of v,  46, 804 

Preliminary  examinations  of  rivers  and  harbors,  required  by  act  of  March 

3,1905 v,21 

Presque  Isle,  Marquette,  Mich.,  construction  of  harbor  of  refuge v,  522;  vi,2006 

Presque  Isle  Peninsula,  Erie,  Pa. ,  improvements  at v,  619;  vii,  2369 

Printing  Office,  Government,  Washington,  D.  C: 

Erection  of  new  building v,  747;  vii,  2823 

Repairs  to  old  building v,  748;  vii,  2824 

Telegraph  line v,  738;  vii,2619 
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Printupp  Fern-,  Ga. ,  bridge  acrona  Ooetenaula  River v,  725 

Project**,    ^Se/Fortificationa  and  Rivers  and  harbors. 
Providence  HaHior  and  River,  R.  I. : 

Bridge  at  Providence v,  727 

Improvement  of v,  84, 857 

Im  j»rovement  of  Pawtucket  River v,  83, 855 

Removal  of  Green  Jacket  shoal v,  85, 857 

Provincetown  HaH)or,  Mass. ,  improvement  of v,  69, 830 

Public  buildings  and  grounds,  District  of  Columbia v,  738;  vii,  2619 

Public  parks.    St-e  Parks. 
Puget  Sound,  Wash.: 

Defenses  of v,  5, 10 

Improvement  of,  and  tributaries v,  696;  vii,  2514 

Improvement  of  waterway  to  Lake  Washington v,  701 ;  vii,  2541 

Inspi^ction  of  fish  traps v,  709;  vii,  2558 

Pulaski,  General  Count,  monument  to v,  738;  vii,  2619 

Punta  (Tonla,  Fla.,  improvement  of  Charlotte  Harbor v,  298;  vi,  1305 

Puntalunos  ( vessel) ,  removal  of  wreck  of v,  288;  vi,  1290 

Purdv,  Wash.,  bridge  across  Henderson  Bay v,  724 

Purification  of  water  supply  of  Washington,  D.  C v,  736;  vii,  2614 

Puyallup  River,  Wash.: 

'  Improvement  of  (see  Puget  Sound) v,  696;  vn,  2514 

Improvement  of  Tacoma  Harbor v,  699;  vii,  2527 

Q. 

Queenstown  Harbor,  Md.,  improvement  of v,  193, 1 133 

Quincy,  Mass.,  bridge  across  Neponset  River v,  729 

Quinnipiac  River,  New  Haven,  Conn.,  improvement  of v,  100, 883 

R. 

Raccoon  Creek,  N.  J.,  improvement  of v,  172, 1103 

Racine  Harbor,  Wis.,  improvement  of v,  538;  vi,  2043 

Rafts,  rules  governing  running  of,  on  certain  streams v,  71 9 

Rainier,  Mount,  National  Park,  Wash.,  survey  for  road v,  751 ;  vii,  28:^9 

Raisin  River,  Mich.  («re  Monroe  Harbor)  ....' v,  586;  vi,2231 

Ranald  (steamer),  removal  of  wreck  of v,  186, 1123 

Rancocas  River,  N.  J. : 

Bridge  at  Delanco v,  723 

Bridge  at  Mount  Holly v,723 

Improvement  of v,  164, 1097 

Range  and  position  findere v,  7, 13 

Rappahannock  River,  Va.,  improvement  of v,  218, 1171 

Raritan  Bay  and  River,  N.  J.: 

Bridge  between  Perth  Aniboy  and  South  Amlwy v,  72S 

Improvement  of  bay v,  147, 1038 

Improvement  of  Keyport  Harbor v,  148, 1040 

Improvement  of  river v,  149, 1044 

Improvement  of  Shoal  Harlwr v,  151 ,  1050 

Red  Hook  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Red  Lake,  Minn.: 

Improvement  of  {see  Red  River  of  the  North) v,  438;  vi,  16S3 

Survey  of v,  441 ;  vi,  1686 

Red  Lake  River,  Minn.: 

Bridge  at  Thief  River  Falls v,  720 

Improvement  of  (see  Red  River  of  the  North) v,  438;  vi,  1683 

Survev  of v,441;  vi,  1686 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Shreveport,  La v,  720 

(Gauging  (see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

Improvement  of v,  399;  vi,  1519 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex v,  402;  vi,  1527 

Rectification  of  mouth  by  Mississippi  River  Commission v,  716;  viii,  3, 40 

Red  River  of  the  North,  Minn,  and  N.  Dak. : 

Bridge  between  Marshall  County,  Minn.,  and  Walsh  County,  N.  Dak.      v,  721 
Improvement  of v,  438;  vi,  1683 
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Reil  River  of  the  North,  Minn,  and  N.  Dak. — Continued. 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam v,  441 ;  vi,  1686 

Survey  of  Red  I^ke  and  Red  Lake  River  for  reservoir  dam v,  441 ;  vi,  1686 

Redwood  Creek,  Cal.,  improvement  of v,  645;  vii,  2423 

Regulations  and  rules: 

For  navigation  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

Rehoboth  Bay,  Del.,  waterway  via v,  184, 1120 

Reservations,  public.     See  Parks. 
Reservoirs: 

Big  Stone  Lake,  Minn.,  survey  for v,  441 ;  vi,  1686 

Mississippi  River,  headwaters,  construction  of v,  432;  vi,  1670 

Mississippi  River,  headwaters,  operating  and  care v,  434;  vi,  1675 

Otter  Tail  Lake  and  River,  Minn. ,  survey  for v,  441 ;  vi,  1686 

Red  Lake  and  Red  Lake  River,  Minn.,  survey  for v,  441 ;  vi,  1686 

Traverse  Lake,  Minn.,  survey  for v,  441;  vi,  1686 

Washington  Aqueduct,  D.  C v,  734;  vii,2609 

Resolutions,  joint.  Fifty-eighth  Congress,   third  session,  affecting  Corps  of 

Engineers vii,  2851, 2852, 2867, 2892 

Rhode  Island,  State  of: 

Defenses  of  coast v,  5, 10 

Reconstruction  of  Stone  Bridge  across  Sakonnet  River  at  Tiverton v,  726 

Richland  Creek,  Tenn.  (««€  Tennessee  River  above  Chattanooga) v,454;  vi,  1735 

Richmond  Harbor,  Va.  (see  James  River) v,  222, 1177 

Ridgewood  (schooner),  removal  of  wreck  of v,  309;  vi,  1320 

Ripley,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Rival  ( schooner),  removal  of  wreck  of v,  186, 1123 

Rivers  and  harbors  (see  also  Technical  details): 

Appropriations  tor  operations  during  the  past  year v,  19 

Appropriations  for  1906-7,  estimates  of v,  20 

Board  of  Engineers  for  see  also  Committee,  etc v,  712;  vii,  2569 

Board  of  Engineers,  The v,  4,  755 

Bridges v,  719, 722,  728,  729 

Committee  on,  Houi«e  of  Representatives.     See  Committee,  etc. 

Engineer  divisions v,  20 

Examinations,  preliminary,  required  by  act  of  March  3,  1905 v,  21 

Expenditures  during  the  past  year v,  19 

Harbor  lines,  establishment  oi v,  718 

Rules  governing  navigation  of  canals,  etc v,  718 

Rules  governing  the  opening  of  drawbridges v,  719 

Rules  governing  the  running  of  loose  logs,  steamboats,  and  rafts  on  cer- 
tain streams v,  719 

vStatns  of  works v,  19 

Structures  other  than  bridges,  permits  for  erection  of v,  730 

Surveys,  required  by  at^t  of  March  3,  1905 v,  21 

Riverside,  Wash. ,  bridge  across  Okanogan  River v,  723 

Riverside  Railway  Company,  bridge  of v, 725 

Koads: 

In  Mount  Rainier  National  Park,  Wash v,  751 ;  vii,  2839 

From  Valdes  to  Fort  Egbert,  Alaska v,  752;  vii,  2845 

In  Yellowstone  National  Park v,  744;  vir,  2809 

From  Yukon  River  to  Coldfoot,  Alaska v,  752;  vii,  2845 

Koads  Harbor,  Md. ,  removal  of  wreck v,  202, 1 147 

Roanoke  River,  N.  C,  improvement  of v,  234, 1199 

Kobert,  Gen.  H.  M.  (dredge),  plans  and  cost  of  revolving  cutter  installed  on.  vii,  3036 

Roche  Harbor,  Wash.  (i<ec  Puget  Sound) v,  697,698;  vu,  2514 

Rockhall  Harbor,  Md. ,  improvement  of v,  192, 1133 

Eockhaven,  N.  Dak.,  ice  harbor  (see  Missouri  River) v,  443;  vii,  1689 

Rockland  Harbor,  Me.,  improvement  of v,  29, 788 

Rockport,  Me.,  removal  of  wreck  in  harbor v,  800 

Rockport,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  harbor v,  48, 807 

Rock  River,  III.: 

Construction  of  canal  around .^ v,  550;  vi,  2144 

Operating  and  care  of  canal  around v,  430;  vi,  1653 
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Romerly  Mareh,  Ga.,  improvement  of  waterway  via v,285;  vi,  1283 

Rondout  Harbor,  N.  Y.,  improvement  of v,  131, 985 

Root  River,  Wis.,  improvement  of  Racine  Harbor v,  538:  vi,  2043 

Ro88ville,  N.  Y.,  harf)or  lines  in  Arthur  Kill v,  718,  U»62 

Rouge  River,  Mich.,  improvement  of v,  586;  vi,  2230 

Rouffh  River,  Ky. : 

Improvement  of v,  507;  vi,  1963 

Operating  and  care  of  lock  and  dam v,  508;  vi,  1964 

Rouna  f^ke,  Mich.,  improvement  of  Charlevoix  Harbor v,578;  vi.  2210 

Rouffe  Point,  N.  Y.,  removal  of  wre<*k  at v,  74, 836 

R\x\ef*  and  regulations: 

For  navi^tion  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

H. 

Sabine  Lake,  Pai«s,  and  River,  Tex,: 

Improvement  of  mouth  of  river  and  of  channel  through  lake  . . .  v,  375;  vi,  1469 

Improvement  of  river v,  376;  vi,  1471 

Improvement  of  Sabine  Pass  Harbor v,  377;  vi,  1472 

Removal  of  water  hyacinths  in  river v,  380;  vi,  1476 

Sack  rafts,  rules  governing  running  of,  on  certain  streams v,  71 9 

Saco  River,  Me.,  improvement  of v,  36,  795 

Sacramento  County,  Cal.,  bridge  of v,  726 

Sacramento  River,  ('al.: 

Bridge  at  Butte  City v.  724 

Bridge  at  Grand  Island v,  726 

Improvement  of v,  652;  vii,  24.3:> 

Improvement  of,  by  California  Debris  Commission v,  714;  vii,  25S5 

Sag  Harbor,  N.  Y.,  improvement  at v,  122,969 

Si^naw  Harbor  and  River,  Mich.: 

Bridges  (3)  at  Saginaw v,  723 

Bridge  near  Bay  City v,  7*^3 

Harbor  lines  at  Saginaw v,  718;  vi,  2235 

Improvement  of  river v,  582;  vi,  2224 

Removal  of  wreck  at  Saginaw v,  590 

Sailors  Encampment,  St.  Marys  River,  Mich.,  improvement  at v,592;  vii,  2244 

St.  Augustine,  Fla.,  bridge  across  San  Sebastian  River v,  723,  724 

St.  Clair  Canal,  Lake,  and  River,  Mich.: 

Discharge  of  river v,  743;  vii,  2782 

Improvement  of  canal v,  598;  vii,  2276 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Operating  and  care  of  canal v,  599;  vii,  2278 

Removal  of  wrecks  in  river v,  601 ;  vii,  2288 

Surveys,  etc.  {i^ee  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

St.  Croix  Falls  Minnesota  Improvement  Company,  dam  of v,  7;^ 

St.  Croix  Falls,  Wis. ,  dam  across  St.  Croix  River v,  7:i0 

St.  Croix  Falls  VVL^^consin  Improvement  Company,  dam  of v,  730 

St.  Croix  Lake  and  River,  Wis.  ami  Minn. : 

Construction  of  dam  at  St.  Croix  Falls,  Wis v,  730 

Improvement  of ', v,  435;  vi,  1680 

St.  Francis  River,  Ark.  and  Mo.: 

Gauging  {see  Mississippi  River  Commission ) v,  716;  viii,  8,  86 

Improvement  of,  in  Arkansas v,  421 ;  vr,  1579 

Improvement  of,  in  Missouri v,  422,  vi ,  1581 

St.  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) v,  310;  vi,  1322 

St.  Johns  River,  Fla.: 

Defenses  of v,  5 

Improvement  between  Jacksonville  and  the  ocean,  including  dredge 

construction v,288,1089;  vi,  1291 

Improvement  between  Jacksonville  and  Palatka,  including  Oranse  Mills 

flats ."  v,290;  vi,  1295 

Improvement  of  Volusia  bar,  and   between   Volusia  bar  and   Lake 

Monroe v,291;  vi,  1296 

Removal  of  water  hyacinths v,  308;  vi,  1318 

Removal  of  wrecks v,  309;  vi,  1320 
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St.  Jones  River,  Del. : 

Improvement  of v,  181, 1116 

Removal  of  wrecks v,  186, 1122,1124 

St  Joseph,  Mo.,  improvement  of  Missouri  River  at v,  442, 444;  vi,  1689 

St.  Joseph  Harbor  and  River,  Mich. : 

Bridge  near  mouth  of  river v,  721 

Improvement  of  harbor v,  556;  vi,  2161 

Improvement  of  river v,  558;  vi,  2162 

St.  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of v,  634;  vii,  2402 

EhBim  between  Adams  and  Les  Galops  islands,  construction  of v,  730 

Defenses  of v,  o 

Discharge  of v,743;  vii,2782 

Long  Sault  Island,  improvement  at v,  637 

Ogdensburg  Harbor,  improvement  of v,  636;  vii,  2405 

Ogdensburg  to  foot  of  Lake  Ontario,  removal  of  shoals v,  635;  vii,  2405 

St.  Lawrence  River  Power  Company : v,  637 

St.  Louis,  Mo.: 

Improvement  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

nvers v,  424;  vi,  1587 

Survey  for  ivaterway  to  Lockport,  III v,  548;  vi,  2118;  viii,  10, 41 

St.  Louis  Bay  and  River,  Minn,  and  Wis.,  improvement  of  Duluth-Superior 
Harbor v,510;  vi,1971 

St.  Louis,  Brownsville  and  Mexico  Railway  Company,  bridges  (3)  of v,  726, 727 

St.  Lucie  River,  Fla.,  bridge  between  Kitchens  and  Fosters  points.  ^ v,  727 

St.  Mar>'s  River. and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics t v,  594;  vii,  2250 

Discharge  of  river v,  743;  vii,  2782 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Improvement  of  Hay  Lake  and  Neebish  channels v,  596;  vii,  2269 

Improvement  of  river  at  the  falls v,  592;  vii,  2244 

Operating  and  care  of  canal v,  594;  vii,  2248 

Surveys,  etc.  Uee  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Survey  of,  with  a  view  to  improvement v,  602;  vii,  2289 

St.  Paul,  Minn.: 

8tt  aUo  Mississippi  River. 

Gauging  Mississippi  River  at v,  441 ;  vi,  1687;  viii,  86 

St.  Peters  River,  Minn.    xSet*  Minnesota  River. 

Sakonnet  River,  R.  I. : 

Improvement  of v,  82, 855 

Reconstruction  of  Stone  Bridge  at  Tiverton v,  726 

Salem  Harbor,  Mass.,  improvement  of v,  52, 811 

Salmon  Bay,  Wash.,  improvement  of  waterway  via v,  701 ;  vii,  2541 

Salmon  River,  Conn.  (8cc  Connet^ticut  River) v,  96, 876 

Samish  River,  Wash.  («e«Pu^et Sound) v,696;  vii,2514 

Sampit  River  (Georgetown  Harbor),  S.  C.  («^€  Winyah'Bay) v,258;  vi,  1241 

San  Antonio  estuary,  Cal.  {ue  Oakland  Harbor) .' v,  646;  vii,  2424 

Sandbeach  (Harbor  Beach),  Mich.: 

Improvement  of  harbor  of  refuge v,  584;  vi,  2226 

Water  levels v,744;  vii,2782 

San  Diego  Harbor,  Cal. : 

Defenses  of v,  5 

Improvement  of v,  638;  vii,  2409 

Sandusky  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  605, 1092;  vii,  2316 

Removal  of  wreck v,619;  vn,2368 

Sandwich  Islands.     See  Hawaiian  Islands. 

Sandv  Bay,  Cape  Ann,  Mass. : 

Construction  of  harbor  of  refuge v,  46, 805 

Improvement  of  Rockport  Harbor v,  48, 807 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam ^ v,  434;  vi,  1675 

Sanford,  Fla.,  removal  of  wreck  near v,  309;  vi,  1320 

San  Francisco  Bay  and  Harbor,  Cal.: 

Defenses  of v,  5 

Improvement  of  channel  between  Strait  of  Carquinez  and  the  Golden 
Gate v,648;  vii,  2426 
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San  Franciflco  Bay  an<l  Harbor,  Cal. — Continued. 

Improvement  of  harbor v,  646;  vii,  2423 

Improvement  of  Oakland  Harbor v,  646;  vii,  2424 

San    Jacinto    River,    Tex.,   improvement    of    {nee  Cialve«»ton    ship  chan- 
nel)   v,385;  VI,  1492 

San  Joaquin  River,  Cal. : 

Improvement  of v,  649;  vii,  2428 

Improvement  of,  by  California  D^bria  Commisfiion v,  714;  vir,  2585 

Improvement  of  Stockton  and  Mormon  channels v,  650;  vix,  2430 

San  I^andro  Bay,  Cal.  {»ee  Oakland  Harbor) v,  646;  vii,  2424 

San  Luip  Obispo  Harbor,  Cal.,  improvement  of v,  642;  vii,  2419 

San  Pablo  Bay,  Cal.,  improvement  of v,  648;  vii,  2426 

San  Pedro  Bay  and  Harbor,  Cal. : 

ConHtniction  of  deep-water  harbor v,639;  vii,  2411 

Improvement  of  Wilmington  inner  harbor v,  641 ;  vii,  241 3 

San  Sebastian  River,  Fla.,  bridge  at  St.  Augustine v,  723,  724 

Santee  River,  S.  C,  improvement  of v,  260;  vi,  1246 

Santiago  ( barge),  removal  of  wreck  of v,  163, 1086 

Sarasota  Bay,  Fla.,  improvement  of v,  300;  vi,  1307 

Saugatuck  Harbor,  Mich.,  improvement  of -r. .  v,  560;  vi,  2169 

Saugatuck  River,  Conn. ,  improvement  of v,  lOfe,  893 

SaugertieH  Harlwr,  N.  Y.,  improvement  of v,  130, 984 

Saugus  River,  Mass.,  improvement  of  Lvnn  Harbor v,  53,  812 

Sauk  River,  Wis.  (see  Port  Washington  tlarbor) v,  535;  vi,  2036 

Sault  Ste.  Marie^  Mich.     See  St.  Marys  River. 

Sausal  Creek,  Cal.  {see  Oakland  Harbor) v,  646;  vii,  2424 

Savannah  Harbor  and  River,  ii&, : 

Defensen  of  {see  also  Technical  details) v,  5;  vii,  3016 

Improvement  of  harl)or,  including  dredge  construction v,  270, 1094;  vi,  1259 

Improvement  of  river  above  Augusta v,  275;  vi,  1269 

Improvement  of  river  between  Augusta  and  Savannah v,  273;  vi,  1267 

Improvement  of   waterway   to  Beaufort,    S.   C.    {see  Savannah    Har- 
bor)   v,270;  VI,  1259 

Improvement  of  waterway  to  Femandina,  Fla v,  285;  vi,  1283 

Saybrook  (OM) ,  Conn.,  bridge  across  Connecticut  River v,  721 

Savville,  N .  Y.,  improvement  of  Browns  Creek v,  126,  975 

School  of  Application,  Engineer,  buildings  for v,  748;  vii,  2825 

S<»huylkill  River,  Pa.,  removal  of  wreck  at  Grays  Ferry v,  163, 1085 

Scituate  Harbor,  M».«s. ,  improvement  of ^ v,  65, 827 

Scott     Point,     Tennessee     River,     Ala.,     lock    and    dam    at    Hales    bar, 

near v,  455, 456;  vi,  1739 

Scupj)emong  River,  N.  C,  improvement  of v,  235, 1201 

Seaboard  Traction  Company,  bridge  of v,  728 

Seacoast  (lefens«os.     See  Fortifications. 

Sea  Isle  Citv,  N.  J.,  bridge  across  Ludlams  Thoroughfare  \ v,  728 

Searchlight.^ v,  10 

Seattle,   Wash.,  improvement  of  Puget    Sound-Lake    Washington    water- 
way    V,  701;  VII,  2541 

Sea  walls v,  11 

Sebastian  Inlet,  Fla.  [see  Indian  River) v,  293;  vi,  1299 

Sel>e^^aing  River,  Mich.,  improvement  of v,  584;  vi,  2225 

Secretary  Creek  ( Warwick  River),  Md.,  improvement  of v,  196, 1 139 

Seekonk  ( Pawtucket)  River,  R.  I. ,  improvement  of v,  8ii,  855 

Severn  River,  Md. ,  bridge  near  Annapolis v,  723 

Shag  rocks,  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii,  2423 

Shallow  Creek,  Md.,  bridge  across v,  725 

Shaws  Cove,  New  London,  Conn.     See  New  London  and  Thames  River. 

Shears,  the,  Delaware  Bay,  Del.,  construction  of  harlwr  of  refuge v,  162, 1084 

Sheboygan  Harbor  and  River,  Wis. : 

Bridge  at  Sheboygan v,  726 

Improvement  of  harlx)r v,  534;  vi,  2034 

Shenango  No.  1  ( car  ferrv ) ,  removal  of  wreck  of v,  619;  vii,  2-368 

Sheridan  statue,  Washington,  D.  C v,  738;  vii,  2619 

Shennan  statue,  Washington,  D.  C v,  738;  vii,2619 

Shiawassee  River,  Mich. ,  improvement  of v,  583;  vi,  2224 

Sliilshole  Bay,  Wash.,  improvement  of  waterway  via v,  701 ;  vn,  2541 
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Ship  Island  Harbor,  Miss.,  improvement  of  channel  to  Gulf  port v,  349;  vi,  1424 

Ship  John  light,  Delaware  Bay,  removal  of  wreck  near v,  163, 1086 

Shoal  Harbor,  N.  J.,  improvement  of v,  151, 1050 

Shoal  water  Bay  (Willapa  Harbor),  Wash.: 

Improvement  of v,  692;  vii,  2505 

Removal  of  wreck v,  710;  vii,  2560 

Shovelful  shoal,  Mass.,  removal  of  wreck  on v,  93, 868 

Shreveport,  La. :  ' 

Bridge  across  Red  River  at v,  720 

Improvement  of  Cypress  Bayou v,  402;  vi,  1527 

Improvement  of  Red  River  at v,  399;  vi,  1521 

Shreveport  Bridge  and  Terminal  Company,  bridge  of v,  720 

ShrewsDury  River,  N.  J.,  improvement  of. v,  153, 1052 

Sigel,  General  Franz  (schooner) ,  removal  of  wreck  of v,  618,  vii,  2367 

Silvana,  Wash. ,  bridge  across  Stila^uamish  River v,  722 

Sinepuxent  Bay,  Md. ,  waterway  via v,  184, 1 120 

Sioux  City,  Iowa  (see  Missouri  River) v,  442;  vi,  1689 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa v,  443;  vi,  1689 

Sites  for  fortifications v,  10 

Siuslaw  River,  Oreg.,  improvement  at  mouth v,  663, 668;  vii,  2449, 2454 

Sixmile  Island,  Allegheny  River,  Pa. : 

Construction  of  lock  and  dam v,  478;  vi,  1854 

Estimate  of  cost  for  completion  of  lock  and  dam v,  480;  vi,  1862 

SkagitRiver,  Wash.  («6^Puget  Sound) v,696;  vn,2514 

Skidaway  Narrows,  Ga. ,  improvement  of v,  286;  vi,  1285 

Slack-water  systems.     See  Cfanals  and  Waterways. 

Smith,  Rebecca  M.  ( schooner) ,  removal  of  wreck  of v,  186, 1122 

Smoking  Point,  Arthur  Kill,  N.  Y. ,  harbor  lines v,  718, 1062 

Smyrna  River,  Del.,  improvement  of v,  182, 1118 

Snag  boats  in  Galveston  (Tex. )  engineering  district,  details  concerning  con- 
struction and  operation vii,  3034 

Snake  River,  Alaska,  improvement  of  mouth  of v,  719 

Snake  River,  Idaho,  Oreg.,  and  Wash.,  improvement  of v,  669;  vii,  2455 

Snohomish  River,  Wash. :        ^ 

Improvement  of  [see  Puget  Sound) v,  696;  vii,  2514 

Improvement  of  Everett  Harbor v,  703;  vii,  2546 

Improvement  of,  at  Stretchs  riffle v,  705;  vii,  2548 

Snoqualmie  River,  WaA.  {see  Puget  Sound) v,  696;  vii,  2514 

Soda  (Sodo)  Lake,  La.  {see  Cypress  Bayou) v,  402;  vi,  1527 

Sorrel  Bayou,  La.  (see  Bayou  Plaquemine) v,  361 ;  vi,  1446 

South  Amboy,  N.  J.: 

See  also  Raritan  Bay  and  River. 

Bridge  across  Raritan  River v,  728 

South    Atlajitic    States,     removal     of    water     hyacinths    from     Florida 

waters. v,308;  vi,  1318 

Southbend  Harbor,  Wash. ,  removal  of  wreck  in v,  710;  vii,  2560 

South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River. 

South  Branch,  Shre ^^sbury  River,  N.  J.,  improvement  of v,  153, 1052 

South  Brewer,  Me.,  removal  of  wreck  at v,  42, 800 

South  Carolina,  defenses  of  coast  (see  also  Technical  details) v,  5, 10;  vii,  3015 

South  channel.  New  York  Harbor,  N.  Y.,  removal  of  wreck  in v,  140, 1024 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) v,  545;  vi,  2109 

South  Edisto  River,  S.  C,  waterway  via v,  268;  vi,  1255 

Southern  Branch,  Elizabeth  River,'  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point V,  225, 1185 

Improvement    of   waterway    to     Albemarle     Sound,    via    Currituck 

Sound v,232,  1196 

Inaprovement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Southern  Indiana  Railway  Company,  bridge  of v,  720 

Southern  Pacific  Company,  bridges  of v,  724,  728 

Southern  Railway  Company,  bridges  of v,  721, 728 

South  Fork,  Forked  Deer  River,  Tenn.    \See  Forked  Deer  River. 

South  Fork,  Willapa  River,  Wash.,  bridge  across .< v,  723 

South  Haven  Harbor,  Mich. ,  improvement  of v,  559;  vi,  2165 

South  Hero  Island  channel,  Lake  Champlain,  Vt ,  improvement  of v,  69 
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South  Kiji}][8ton,  R.  I.: 

CoDBtruction  of  Point  Judith  harbor  of  refuge v,  88, 862 

Improvement  of  entrance  to  Point  Judith  Pond v,  89, 864 

Removal  of  wreck  off  Point  Judith v,93,869 

South  Milwaukee  Harbor,  W is. ,  improvement  of v,  538;  vi,  2043 

South  Norwalk  Harbor,  Conn,  {see  Norwalk  Harbor) v,  109, 894 

South  Pass,  MiBBiflBippi  River: 

Kzaminations  and  surveys v,  357;  vi,  1435 

Maintenance  of  channel v,  358;  vi,  1438 

Southport  Harbor,  Conn.,  improvement  of y,  111,895 

South  River,  Mass.  {see  Salem  Harbor) v,  52, 811 

South  River,  N.  J.,  improvement  of v,  150, 1046 

Southwest  Baltimore,  Md. ,  improvement  of  harbor  of v,  189, 1 130 

Southwest  Pass,  Mississippi  River,  La.,  improvement  of,  includii^  dredge 

construction v,  355, 1088;  vi,  1431 

Spokane  River,  Idaho,  bridge  near  Coeur  d' Alene v,  726 

SpriniJdale,  Pa. : 

Const  motion  of  look  and  dam  in  Allegheny  River v,  478;  vi,  1854 

Kstimate   of   cost    for  completion   of   lock   and  dam  in    Allegheny 

River v,480;  vi,  1862 

Operating  and  care  of  look  and  dam  in  Allegheny  River v,  479;  vi,  1857 

Spring  Garden,  Baltimore,  Md. ,  improvement  of  harbor  at v,  189, 1 1 30 

Spuy ten  Duy  vil  Creek,  N.  Y.  ( see  Harlem  River) v.  124, 973 

Squan  ( Manasquan )  River,  N.  J.,  improvement  of v,  155, 1055 

Stag  Island,  St.  Clair  River,  Mich. ,  removal  of  wreck  near vii,  2288 

Stamford  Harbor,  Conn.,  improvement  of v,  110, 895 

Starlight  ( steamer),  removal  of  wreck  of v,  309;  vi,  1320 

Starrrock,Bellinffham  Bay,  Wash.  («eePuget  Sound) v,697,698;  vii,2514 

Staten  Island,  N.  Y.    See  Staten  Island-New  Jersey  channel. 
Staten  Island-New  Jersev  channel: 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 103:> 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.    See  Staten  Island-New 
Jersey  channel. 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

Statues,  memorials,  etc. : 

In  public  grounds,  Washin^on,  D.  C v,  738;  vii,  2619 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson.,  v,  750;  vii,2837 

Monument  to  Gen.  Hugh  Mercer v,  738;  vii,  2619 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  vii,  2835 

Statutes  of  Fifty-eighth  Congress,  third  session,  affecting  Corps  of  En- 
gineers  '. VII,  2847 

Steamboats,  etc.: 

See  aUo  Dred^  boats  and  Wrecks. 

Rules  governing  running  of,  on  certain  streams v,  719 

Stearns  &  Culver  Lumber  Company,  bridge  of v,  723 

Steuben,  General  Baron  von,  statue  of v,  738;  vii,  2619 

Stilaguamish  River,  Wash. : 

Bridge  near  Silvana v,  722 

Improvement  of  ( see  Puget  Sound ) v,  696;  vii,  2514 

Stillwater  Harbor,  Minn,  (see  St.  Croix  River) v,  435;  vi,  1680 

Stock  bridge  Landing,  Lake  Winnebago,  Wis.  (we  Fox  River) v,541;  vi,  2049 

Stockton  channel,  San  Joaquin  River,  Cal.,  improvement  of .  v,  649, 650;  vii,  2428, 2430 

Stockton  Springs,  Me. ,  bridge  across  Cape  Jellison  Harbor v,  728 

Stone  Bridge,  Sakonnet  River  at  Tiverton,  R.  I.,  reconstruction  of v,  726 

Stoney  Point,  Lake  Krie,  Ohio,  removal  of  wreck  near v,618;  vii,  2367 

Stonington  Harbor,  Me.,  wreck  in v,  800 

Stony  Island,  Detroit  River,  Mich.,  bridge  at v,  729 

Stretchs  riffle,  Snohomish  River,  Wash.,  improvement  at v,  705;  vu,2548 

Structures,  bridges  and  other,  erection  of.    See.  Rivers  and  harbors. 

vStump  Creek,  N.  J.  (sec  Cheesequake  CVeek ) v,  162, 1051 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Improvement  of,  including  harbor  of  refuge v,  529;  vi,  2021 

Operating  and  care v,  530;  vi,  2026 

Subic  Bay,  Philippine  Islands,  defenses  of v,  12, 14,  lo 

Submarine  defense v,  11, 12, 14, 15 

Sullivan  Falls  Harbor,  Me. ,  improvement  of v,23, 782 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at v,  265;  vi,  1250 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbgr^ .  ^^^.  .(^.(^^  23, 782 
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Sullivan  Slough,  Waah.  (see  Puget  Sound ) v,  696;  vii,  2514 

Sulphur  River,  Ark.  and  Tex.  {see  Red  River) v,  399;  vi,  1519 

Sunken  craft.    *See  Wrecks, 

Superior  Bav  and  Harbor,  Wis.,  imnroveraent  of v,  510;  vi,  1971 

Superior  Lake  (see  also  Northern  ana  Northwestern  Lakes) : 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

High  water  of  1838,  elevation  of vii,2782 

Improvement  and  care  of  waterway  to  Keweenaw  Bay v,  618, 520;  vi,  1996 

Magnetic  observations  alon^  shore  of vii,  2791 

Survey  of  reef  near  Eagle  River v,  744 

Survey  of  waterwa  v  to  Lake  Huron,  including  Hay  Lake  channel .  v,  602;  vii,  2289 
Water  levels  ( 1 860  to  1905 )  and  dischai^s  ( 1860  to  1904) . ,  v,  743, 744 ;  vii,  2782 

Supervision  of  New  York  Harbor,  N.  Y v,  713;  vii,  2573 

Surface  levels.     See  Gauging. 

Surveys: 

Of  Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Of  rivers  and  harbors,  required  by  ac;t  of  March  3,  1905 v,  21 

Susquehanna  River,  Md.  and  Pa. ,  improvement  of v,  191 , 1 1 31 

Suwanee  River,  Fla. : 

Bridge  across v,  726 

Improvement  of v,  304, 3a');  vi,  1313 

Swan  Creek,  Ohio,  bridge  at  Toledo v,726 

Swann  Point,  Md.,  removal  of  wreck  near v,  224, 1181 

Swansboro,  N.  C. ,  improvement  of  waterway  to  New  River v,  246, 1216 

Sweetwater  bar,  Tennessee  River,  Ala.,  improvement  of v,  455;  vi,  1741 

Swinomish  Slough,  W^ash.: 

Improvement  of v,  705;  vii,  2549 

Improvement  of  (see  Puget  Sound) v,  696;  vii, 2514 

Synepuxent  Bay,  Md.,  waterway  via v,  184, 1120 

Syracuse,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Tacoma  Harbor,  Wash.,  improvement  of v,  699;  vii,  2527 

Taft  Board,  to  revise  project  of  Endicott  Board v,  7 

Tallahatchie  River,  M iss. ,  improvement  of v,  409;  vi,  1555 

Tampa  Bay  and  Harbor,  Fla. : 

Defenses  of v,  5 

Improvement  of  ba^ v,  301;  vi,  1309 

Improvement  of  Hillsboro  Bay  and  River v,  302;  vi,  1310 

Tangier  Sound,  Va.,  removal  of  wreck v,  202,1147 

Tar  River,  N.  C: 

Bridge  near  Washington v,  724 

Improvement  of v,  237, 1204 

Tarrytown  Harbor,  N.  Y.,  improvement  of v,  133 

Tatum,  J.  H.,  bridge  of v,724 

Taunton  River,  Mass.: 

Iipprovement  of  Fall  River  Harbor v,  86, 859 

Improvement  of ^ v,  81, 853 

Taylor,  J.  B.  ( schooner) ,  removal  of  wreck  of v,  235, 1200 

Tavlors  Bayou,  Tex.  (xee  Sabine  River) v,  375;  vi,  1469 

Tcnefuncte' River,  La.,  improvement  of v,  367;  vi,  1459 

Tchula  I^ke,  Miss.,  improvement  of v,  409;  vi,  1555 

Teche  Bayou,  Ia.  : 

Improvement  of v,  364;  vi,  1454 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Removal  of  wrecks v,  365;  vi,  1456 

Technical  details  of  engineering  methods vii,  3003, 3034 

Cape  Fear  River,  N.  C,  defenses  of,  shore  protection — case  system  of 

groins,  sand-baa:  groins,  or  jetties vii,  3010 

Columbia  River,  defenses  of  mouth,  damp-proofing,  rotating  blackboards 
in  lxK)ths,  stairways  in  rear  of  traverses,  wall  hydrants  on  loading 

platform,  reenforcement  of  vertical  walls vii,  3032 

Delaware  River,  defenses  of,  peace  storage  magazine  for  smokeless  pow- 
der, waterproofing,  modification  of  special  5-inch  chain  ammunition 
hoists,  cable  clamps  for  cable  tank vii,  3007 
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Technical  details  of  engineering  methods — Continued. 

Galveston,  Tex.,  defenses  of,  materials  and  methods  employed,  and  test 
of  cement  used,  in  construction  of  sea  wall  to  protect  Fort  Crockett 
.Reservation;    waterproofing  and  damp-proofing;  waterproofing    by 

pumping  in  grout;  placing  sand  parapets  by  pumping  in  sand *  vii,  3024 

Galveston,  Tex.,  engineering  district,  constniction  and  operation  of 
snag  boat*?,  plans  and  cost  of  revolving  cutter  installed  on  dredge, 

comparative  cost  of  coal  and  oil  as  fuel  for  dredge vii,  3034 

Georgia,  defenses  of  coast,  device  and  method  for  measurement  of  base 

lines VII,  3016 

Hampton  Roads,  Va.,  defenses  of,  damp-proofing vii,  3009 

Maine,  defenses  of  coast,  waterproofing,  damp-proofing,  sponge  and  ram- 
mer racks,  waterproofing  old  concrete  work,  powder-case  racks  for 
6-inch  battery  magazines,  sliding  doors  for  10-inch  shot-hoist  delivery .  vii,  3003 
New  Ham[)shire,  defenses  of  coast,  waterproofing,  damp-proofing,  sponge 
and  rammer  racks,  waterproofing  old  concrete  work,  powder-case 
racks  for  6-inch  battery  magazines,  sliding  doors  for  10-inch  shot- 
hoist  delivery .' vii,  3003 

South  Carolina",  defenses  of  coast,  hydraulic-lift  ammunition  service  for 

mortar  battery vii,  3015 

Telegraph  line,  (iovernment,  Washington,  D.  C v,  738;  vii,  2619 

Tennessee  River: 

Bee  Tree  shoals,  Ala.,  improvement  of,  with  modified  project,  v,  455;  vi,  1737, 1742 

Bridge  at  Ix>udon,  Tenn v,  72S 

Bridge  at  Gates  Island  and  Mullens  Cove,  Tenn v,  721 

Chattanooga,  Tenn. ,  improvement  above v,  453, 454 :  vi,  1 735 

.Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from.,  v, 453,455;  vi,  1737 
Colbert  Hhoals,  Ala.,  improvement  of,  with  modified  project,  v,  455;  vi,  1737, 1742 

Gauging  {see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

Hales  bar  (near  Scott  Point)  lock  and  dam,  construction  of. .  v,  455, 456;  vi,  1739 

Muscle  Shoals  Canal,  Ala.,  operating  and  care v,  458;  vi,  1762 

Muscle  Shoals  Canal,  Ala.,  report  relative  to  right  of  way,  acquisition  of 

land,  and  water  power ' v,  461 ;  vi,  1780 

Riverton,  Ala.,  improvement  below v,  453, 457;  vi,  1757 

Sweetwater  bar,  Ala. ,  improvement  of v,  455 ;  vi,  1741 

Tensas  River,  La.,  improvement  of v,  405;  vi,  1538, 1539 

Terraceia  Cut-off,  Fla.  (see  Manatee  River) v,  307 ;  vi,  131 7 

Texana,  Tex.,  bridge  across  Lavaca  River v,  727 

Texas  City  Harbor,  Tex.,  improvement  of  channel  to  Galveston v,  384;  vi,  1489 

Texas,  State  of: 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Galveston  engineering  district vii,  3034 

Removal  of  water  hyacinths  from  waters  in v,  380;  vi,  1476 

Thames  River,  Conn. : 

Improvement  of .' v,  95, 875 

Improvement  of  New  London  Harbor v,  94, 873 

The  Board  of  Engineers v,  4, 75-3 

Thief  River  Falls,  Minn. ,  bridge  across  Red  Lake  River v.  730 

Threemile  Rapids, Columbia  River,  Greg,  and  Wash.,  improvementat.  v,  671 ;  vii,  2458 

Thunder  Bay  River,  Mich. ,  improvement  of \;,  582;  vi,  2223 

Tickfaw  River,  La.,  improvement  of,  including  tributaries v,  368;  vi,  1461 

Tillamook  Bay  and  bar,  Greg.,  improvement  of v,  667, 668;  vii,  2452, 2454 

Timber,  rules  governing  running  of  loose,  on  certain  streams v,  710 

Tinicum  Island,  Delaware  River,  removal  of  wreck  at v,  163, 1085 

Tiverton,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River v,  726 

Toledo  Harbor,  Ghio: 

Bridge  across  Swan  Creek v,  726 

Improvement  of,  including  dredge  construction v,  602, 1092;  vii,  2299 

Tombi^bee  River,  Ala.  and  Miss. :  ^ 

Bridge  at  Columbus,  Miss v,  724 

Bridge  near  Fulton,  Miss v,  726 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from v,  339;  vi,  1409 

Demopolis,  Ala.,  improvement  below v,335,336;  vi,  1400, 1402,1406 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from v,  338;  vi,  140S 

Tom  Moore  Slough,  Wash,  [see  Puget  Sound) v,  696;  vii,  2514 
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Tonawaiida  Harbor,  N.  Y. ,  improvement  of v,  026;  vii,  2385 

Tongue  Point,  ColumVna  River,  Greg.,  improvement  belo.w v,  684;  vii,  2483 

Tonnage,  Sault  Ste.  Marie  canals,  Mich v,594;  vii,2250 

Topeka,  Kans.,  bridge  across  Kansas  River v,  724 

Topeka  Railway  Companv,  bridge  of v,  724 

Torpedoes * v,  11, 12,14, 15 

Town  River,  Mass.,  improvement  of v»  64, 826 

Trail  Creek,  Ind.  (see  Michigan  City  Harbor)  v,  553;  vi,  2156 

Trails: 

See  also  Roads. 

Yukon  River  to  Coldfoot,  Alaska v,  752;  vii,  2845 

Trappe  River,  Md.  (see  I^Trappe  River) v,  198, 1141 

Traps,  fish: 

In  Portland  (Me.),  engineering  district,  inspection,  etc.,  of,  recommen- 
dation regarding  funds  for v,  800 

In  Puget  Sound,  Wash.,  inspection  of v,  709;  vii,  2558 

Permits  for  construction  of v»  730 

Trask  River,  Greg,  (see  Tillamook  Bay) v,  667;  vii,  2452 

Traverse  Lake,  Minn.,  survey  of v,  441;  vi,  1686 

Trent  River,  N.  C,  improvement  of v,  241, 1209 

Trinity  River,  Tex.,  improvement  of v,  387, 391 ;  vi,  1500^  1504 

Troops,  engineer  equipment  of v,  18,  764, 776 

Trousdale  t'erry,  Tenn.,  bridge  across  Caney  Fork  River v,  722 

Tuckerton  Creek,  N.  J.,  improvement  of v,  170, 1102 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  betw^een  Cassville,  W.  Va. ,  and  Louisa,  Ky v,  722 

Bridge  near  Delorme,  W.  Va v,  720 

Bridgeat  Nolan,  W.  Va v,72l 

Bridges  in  Mingo  County,  W.  Va.,  and  Buchanan  County,  Va v,  722 

lmpn)vement  of \ v,  488;  vi,  1901 

Tunnels: 

Chicago  River,  alteration  of" .* v,  545;  vi,  2073 

Washington  Aqueduct,  D.  C v,  734;  vii,  2609 

Turners  Cut,  N.  C,  waterway  via v,231,1195 

Turtle  River,  Ga.  (nee  Brunswick  Harbor) v,  283;  vi,  1279 

Tuscumbia,  Mo.,  bridge  across  Osage  River v,  723 

Tuscumbia  Bridge  Company,  bridge  of v,  723 

Twelvemiie  Creek,  Fla.  (see  Grange  River) v,  298;  vi,  1305 

Twelvemile  Creek,  N.  Y.  (see  Wilson  Harbor) v,  628;  vii,  2389 

Twin  rivers.  Wis.  (see  Two  Rivers  Harbor) v,  532;  vi,  2031 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay v,  509;  vi,  1969 

Two  Rivers  Harbor,  Wis. ,  improvement  of v,  532;  vi,  2031 

Tyaskin  ( Wetipquin)  Creek,  Md.,  improvement  of v,  199, 1143 

Union  Lake,  Wash.,  improvement  of  waterway  via , v,  701 ;  vii,  2541 

Union  River,  Me.,  improvement  of v,  24,  783 

ITrbana  Creek,  Va.,  improvement  of v,  220, 1 1 74 

Valdes,  Alaska,  road  to  Fort  Egbert v,752;  vii,2845 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes v,  370;  vi,  1463 

Vermilion  Harbor,  Ghio,  miprovement  of v,  608;  vii,  2327 

Vessels: 

See  also  Dredije  boats  and  Wrecks. 

Rules  govermng  running  of  steamboats  on  certain  streams v,  719 

Vickaburc  Harbor,  Miss. ,  improvement  of v,  407 ;  vi,  1543 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor v,  31 ,  789 

Vineyard  Haven,  Mass. ,  improvement  of  harbor v,  77, 847 

Vineyard  Sound,  Mass.,  removal  of  wreck  off  Cross  Rip  light-ship v,  93, 869 

Viola  May  (schooner) ,  removal  of  wreck  of v,  93, 868 

Virginia,  Ann  (schooner),  removal  of  wreck  of v,  186, 1123 

Volusia  bar,  St.  Johns  River,  Fla.,  improvement  of v,  291 ;  vi,  1296 

Von  Steuben,  General  Baron,  ptatue  of v,  738;  vn,  2619 
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W. 

Wabanh  Uiver,  Ind.  and  IIU: 

Bridge  in  Vigo  County,  Ind v,  720 

Improvement  above  Vincennes,  Ind v,  500, 502;  vi,  1946 

I mproveinent  below  Vincennee,  Ind v,  500, 501 ;  vi,  1945 

( >|)eniting  and  care  of  (irand  Uapidti  lock  and  dam v,  502;  vi,  1947 

Waccaxuaw  River,  N.  C.  and  8.  C. ,  improvement  of v,  254;  vi,  1235 

Wakefield,  Va.,  monument  and  wharf v,  739:  vii,  2619 

Wappinger  Creek,  N.  Y.,  improvement  of v,  13;i,98S 

Wappoo  Cut,  S.  C: 

Improveuient  of v,  267;  vi,  1254 

Improvement  of  waterway  via v,  268;  vi,  1255 

War  College,  Army,  Washington,  D.  C; 

Erei-tion  of  buildings  for \\  748;  vii,  2825 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vii,  2835 

War  maps v,  747 

Warm  Spring  Creek,  Cal.,  bridge  near  Alviso v,  724 

Warrior  River,  Ala.: 

Improvement  al)ove  Tuscaloosa v,  333;  vi,  1400 

Improvement  below  Tuscaloosa v,  334;  vi,  1400, 1401 

Operating  and  care  of  locks  and  dams v,  340;  vi,  1410 

Warroad  Harbor  and  River,  Minn. ,  improvement  of v,  440:  vi,  1684 

Warwick  River,  Md.,  improvement  of v,  196, 113^ 

Washington,  D.  C: 

A<jueduct  Bridge  across  Potomac  River,  repair  of v,  731;  vii,  2603 

Aqueduct,  filtration  plant v,  736;  vii,  2614 

A<iue<luct,  maintenance  and  repair v,  734;  vii,  2609 

Armv  War  College,  buildings  f<)r v,748:  vii,2825 

Army  War  Colle^,  statue  ol  Frederick  the  Great v,  749;  vii,  2835 

Barracks.     See  AV  ashington  Barracks. 

Defenses  of v,  5 

Engineer  depot v,  15, 18,  757 

Engineer  Scnool  of  Application,  buildings  for v,  748;  vii,  28S 

Executive  Mansion  ana  office v,  738;  vii,  2619 

Government  Printing  Office,  erection  of  new  building v,  747;  vii,  2823 

Government  Printing  Office,  repairs  to  old  building v,  748;  vii,  2824 

H  igh way  bridge,  Anacostia  River,  reconstruction  of v,  729 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge v,  732;  vii,  2605 

Improvement  of  Anacostia  River  at v,  206, 1155 

Improvement  of  Potomac  River  at v,  203, 1150 

Improvement  of  Potomac  River  below v,  205, 1153 

Public  buildings  and  grounds,  and  Washington  Monument v,  738;  vii,26l9 

Sea  wall,  Potomac  River,  between  Arsenal  wall  and  N  street...  v, 739;  vn,2619 

Statue  of  Frederick  the  Great v,  749;  vii,  2835 

Statues  and  memorials  in  public  grounds v,  738;  vii,  2619 

Survey  of  United  States  land  within  flats  of  Anacostia  River v,  20 

Wrect  in  Potomac  River,  removal  of v,  224, 1182 

Washington,  N.  C,  bridge  acropH  Tar  River v,  724 

Washington  an<l  Vandeniere  Railroad  Company,  bridge  of v,  724 

Washington  Barracks,  D.  C. : 

Engineer  depot .' v,  16, 18,  757 

Engineer  School,  buildings  for v,  748;  vii,  2825 

Statue  of  Frederick  the  Great v,749;  vii,2835 

War  College  buildings v,  748 ;  vii,  2825 

Washington,  CJeorge: 

Monument  at  Wakefield,  Va v,739;  vii,2619 

Monument  at  Washington,  D.  C v,  738;  vii,  2619 

Washington  Lake,  Wash. ,  improvement  of  waterway  to  Puget  Sound .  v,  701 ;  vii,  2541 

Washington  Monument,  D.  C v,738;  vii,2619 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvement  of v,  403;  vi,  1528 

Watab,  Minn. ,  dam  across  Missisj^ippi  River  at v,  730 

Watab  Rapids  Power  Companv,  dam  of v,  730 

Watch  Hill  Harbor,  R.  1.  (see  Pawcatuck  River) v,  93, 872 

Water  craft: 

Si'e  also  Dredge  boaW^  and  Wrecks. 

Rules  jyjoverning  running  of  steamboats  on  certain  streams v,  719 

Wateree  River,  S.  C. ,  improvement  of v,  261 ;  vi,  1 246 


Digitized  by  CjOOQ IC 


INDEX.  LI 

Water  hyacinths,  removal  of: 

From  Florida  waters v,  308;  vi,  1318 

From  Louisiana  waters v,  380;  vi,  1476 

From  Texas  waters v ,  380 ;  vi,  1476 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash v,691;  vii,2496 

Michigm  Lake,  variations  in  surface  level  on  east  shore v,  553 

Mississippi  River  and  principal  tributaries v,  441, 716;  vi,  1687;  viii,  8, 86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1905)  and  dischai^es 

(1860  to  1904) v,743;  vn,2782 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Water  supply,  Washington,  D.  C.    See  Washington,  D.  C, 
Waterways  {see  also  Canals): 

Beaufort,  N.  C,  to  Newbern v,243,1210 

Beaufort,  N.  C,  to  New  River v,245,1214 

Charleston  to  Beaufort,  S.  C v,268;  vi,  1255 

Charleston  to  McClellanville,  S.  C v,264;  vi,  1249 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del v,  184, 1120 

Galveston  to  Houston,  Tex.,  including  revised  project  and  estimate  by 

Board  of  Engineers  for  Rivers  and  Harbors v,  385;  vi,  1492, 1495 

Keweenaw  Bay  to  Lake  Superior,  Mich v,  518, 520;  vi,  1996 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plainefi,  and  Missis- 
sippi rivers v,548;  VI,  2118;  viii,  10, 41 

New  River,  N.  C,  to  Swansboro , v,  246, 1216 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound v,  232, 1196 

Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River  ..  v,  231, 1195 

Portage  Lake  and  Lake  Superior  canals v,  518, 520;  vi,  1996 

Puget  Sound  to  Lake  Washington v,  701 ;  vn,  2541 

Savannah,  Ga.,  to  Beaufort,  S.  C.  {see  Savannah  Harbor) v,  270;  vi,  1259 

Savannah,  Ga. ,  to  Femandina,  Fla v,  285;  vi,  1283 

Superior  Lake  to  Lake  Huron v,  602;  vii,  2289 

Waukegan  Harbor,  111.,  improvement  of v,  540;  vi,  2047 

Weems,  Va.,  harbor  lines v,  718, 1182 

Weepecket  rock,  Buzzanls  Bay,  Mass. ,  removal  of v,  80, 850 

Weightman,  Anna  (i^nal  boat) ,  removal  of  wreck  of v,  74, 836 

Weirs: 

Fish,  in  Portland  (Me.)  engineering  district,  inspection,  etc.,  of,  recom- 
mendation regarding  funds  for v,  800 

Fish,  in  Puget  S)und,  Wash. ,  inspection  of ,  v,  709;  vii,  2558 

Permits  for  construction  of v,  730 

Welshmans  Creek,  Md. ,  bridge  across v,  725 

Westerly  Harl)or,  R.  I.  (see  Pawcatuck  River) v,  93, 872 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of v,  227, 1188 

West  Fork  of  South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and 

River. 
West  Galveston  Bay,  Tex. : 

Improvement  of v,  389, 392;  vi,  1505 

Removal  of  wrecks v,  399;  vi,  1516 

AVest  Haven,  Conn.,  improvement  of  West  River v,  102, 887 

Westmoreland  County,  Pa.,  bridge  of v,  727 

West  Xeebish  channel,  St.  Marys  River,  Mich.,  improvement  of v,  596;  vii,  2269 

Weet  Newton,  Pa.,  bridge  across  Youghiogheny  River v,  727 

Westport  Harbor,  Conn.,  improvement  of v,  108, 893 

West  River,  Conn.,  improvement  of v,  102, 887 

West  Springfield,  Mass. ,  bridge  across  Connecticut  River v,  720 

Wetipquin  ( Tyaskin)  Creek,  Md.,  improvement  of v,  199, 1143 

Weymouth  River,  Mass. ,  improvement  of v,  62, 63, 824 

Wharves: 

In  Portland  (Me.)  engineering  district,  recommendation  regarding  funds 

for  inspection,  etc.,  of v,  800 

Permits  for  constniction  of v,  730 

Whatcom  County,  Wash.,  bridge  of v,  724 

Whatcom  (Bellingham)  HarlK)r,  Wash.: 

Improvement    of      Whatcom      Creek     waterway     (ste     aim     Puget 

Sound) v,  696,  707;  vii,  2514,  2552 

Removal  of  Starr  rock  {gee  Puget  Sound ) v,  697, 698;  vii,  2514 
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W  heeling  anil  Lake  Erie  Railroad  Company,  bridge  of v,  72^ 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain v,  73, 835 

White  House,  Washington,  D.  C v,738;  vii,261« 

White  Lake  Harbor,  31  ich.,  improvement  of v,  569;  vi,  2191 

White  River,  Ark.: 

Gauging  ( see  Missiflsippi  River  Commiasion ) v,  716;  v iii,  8,  S8 

Improvement  bv  open-channel  work v,  415;  vi,  15^ 

Improvement  of  upper  river  by  locks  and  dams v,  416;  vi,  1 570 

Operating  and  care  of  locks  and  dame v,  417;  vi,  1574 

White  River,  Ind.,  improvement  of v,503;  vi,  I945< 

White  River,  Wash.: 

Bridge  near  Kent  . . , v,  721' 

Improvement  of  (see  Puget  Sound ) v,  696;  vii,  2514 

White  River  V^alley  Railway  Company,  bridge  of v,  721 

Whitniore,  A.  H.  (schooner),  wreck  of v,8(Xl 

Wicomico  River,  Md.,  improvement  of v,  201, 1 14o 

Willamette  River,  Oreg. : 

Bridge  near  Harrisourg v,  72b 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney-General v,  692;  vii,  2497 

Improvement  above  Portland v,  678;  vii,  246i^ 

Improvement  below  Portland v,681;  vii,  247i 

Willapa  River  and  Harbor,  Wash.: 

Bridge  across  .South  Fork  of  river v,  72:> 

Improvement  of v,  692;  vii,  250.i 

Removal  of  wreck  in  harbor v,  710;  vii,  2.560 

Wilmington  Bay  and  Harbor,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay v,  639;  vii,  2411 

lmpn)vement  of  inner  harbor v,  641;  vii,  241:^ 

Wilmington,  I>el.,  improvement  of  harbor v,  173, 1105 

Wilmington,  N.  C: 

Defenses  of  Cape  Fear  River  ( i^e  aim  Technical  details) v,  5;  vii,  30H^ 

Improvement  of  Cape  Fear  River  above v,  250, 1222 

Improvement  of  Cape  Fear  River  at  and  below v,  251 ,  1224 

Wilson  Harbor,  N.  Y.,  improvement  of v»  628;  vii,  2i89 

Wilson  HarlK)r,  Pa.,  harbor  lines v,  718;  vi,  1S65 

Wilson,  Point,  Cal.  («?<•  San  Pablo  Bay) v,648;  vii,2426 

Winnebago  Lake,  Wis.  (see  Fox  River) v,  541 ;  vi.  2049 

Winnibigoshish  I^ke,  Minn.: 

(Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  167n 

Winthrone  C'ove,  New  London  Harlx>r,  Conn.,  improvement  of v,  94,  87H 

Winyah  Ba\',  S.  C,  improvement  of v,  258;  vi,  1241 

Wisconsin  Central  Railway  Company,  bridge  of v,  72^ 

Wisconsin  entrance.  Duluth  Haroor,  Minn.,  improvement  of v,510;  vi,  1971 

Wisdmsin  River,  Wis.,  improvement  of  (see  Fox  River) v,  541 ;  vi,  2049 

Withlacoochee  River,  Fla. ,  improvement  of v,  304, 306;  vi,  1314 

Wolf  River,  Memphis,  Tenn.  (we  Mississippi  River  Commission) ..  v,  716;  viii,  3,40 

Wolf  ( Ahna|>ee )  River,  Wis.  ( f^ee  Ahnapee  Harbor) v,  531 ;  vi,  2(GS 

Wolf  River  ( tributary  of  the  Fox ),  Wis.  {nee  Fox  River) v,  541 ;  vi,  2049 

Woodbridge  Creek,  S.  J.,  improvement  of v,  145, 10S6 

Woods  Hole  Harlwr  and  channel,  Mass. : 

Improvement  of  channel v,  78, 849 

Improvement  of  Little  Harbor V|  78, 84S 

Wrecks,  etc.,  removal  of: 

Absocon  Inlet,  N.  J v,  186,1123 

Allerton,  Point,  Boston  Harlwr,  Mass v,  74, 8:^5 

Ambrose  channel.  New  York  Harbor,  N.  Y v,  140, 1024 

Ann,  Cape,  Ma^^s. ,  Pigeon  Cove  Harlwr v,  74. 8:% 

Appomattox  River,  Va v,  235. 1200 

Appropriation  for v,  19, 20 

Ashlev  River,  S.  C v,270;  vi,  12.58 

Atlantic  Citv,  N.J v.  186, 112:^ 

Back  Creek,*  Md v,  202. 1147 

Belle  Isle.  I)etrf)it  River,  Mich v,601;  vn,  228S 

BoHton  1  Iarlx)r,  Mas,** v,  74,  8;^.^ 

Browns  Point,  N.  Y v,134,91*> 
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Wrecks,  et<\,  removal  of— Continued. 

Buffalo  Harbor,  N.  Y v,627 

Buttermilk  channel,  New  York  Harbor,  N.  Y \ v,  140, 1024 

Cape  Ann,  Mass.,  Pigeon  Cove  Harbor v,  74, 836 

Carrabelle  River,  Fla v,329;  vi,  1351 

Cedar  Pbint,  Ala v,353;  vi,  1428 

Champlain  Lake,  N.  Y v,  74, 836 

Charleston  Harbor,  S.  C v,270;  vi,  1258 

Chatham  Harbor,  Maas v,  93, 868, 869 

Cohansey  River,  N.  J v,186,1123 

Common  Flat,  Chatham  Harbor,  Mass v,  93, 869 

Conneaut  Harbor,  Ohio v,619;  vii,2368 

Crooked  (Carrabelle)  River,  Fla v,329;  vi,  1351 

Cross  Rip  light-ship,  Mass.,  off v,93,869 

CumberlandSound,  Ga.  and  Fla v,288;  vi,1290 

Delaware  Bav  and  River v,  163, 1085, 1086 

Detroit  River,  Mich v,601;  vii,2288 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y v,  140, 1024 

Elk  River,  Md v,  202, 1147 

Erie  Lake v, 618, 619, 627;  vii,  2367,2368 

Expenditures  during  the  year v,  19, 20 

Fairport  Harbor,  Ohio v,618;  vii,  2367 

Galveston  (West)  Bay,  Tex v,399;  vi,  1516 

Grays  Ferrv,  Schuylkill  River,  Pa v,  163,1085 

Great  South  Bay,  N.  Y v,134,990 

Hardings  Beach,  Maes v,  93, 869 

Harlem  River,  N.  Y v,  134, 989 

Horn  Island  Harbor,  Miss v,353;  vi,  1428 

Hudson  River,  N.  Y v,  134, 140, 989, 1024 

Jacksonville,  Fla v,309;  vi,  1320 

Judith,  Point,  R.  I v,  93,  869 

Kingston,  R.  L,  off  Point  Judith v,93,869 

Lambs,  S.  C v,270;  vi,  1258 

Little  Egg  Harbor  Bay  and  Inlet,  N.  J v,  186, 1122 

McGuires  Mill,  Fla v,309;  vi,  1320 

Maurice  River,  N.J v,  186, 1121 

Milwaukee  Bay ,  Wis v,  543 ;  vi,  2063 

Mispillion  River,  Del v,  186, 1121 

Mississippi  River,  above  Missouri  River v,  426;  vi,  1607 

Mississippi  River,  below  Missouri  River v,  423;  vi,  1583 

Mississippi  Sound,  Mit>s.,  Horn  Island  Harbor v,  353;  vi,  1428 

Missouri  River v,444;  vi,  1689 

Mobile  Bav,  Ala v,  353;  vi,  1428 

Monroe  Lake,  Fla v,  309;  vi,  1320 

Nantucket  Harbor,  Mass v,93,869 

Nantucket  Sound,  Mass v,  93, 868, 869 

New  York  Harbor,  N.  Y v,  134, 140,989, 1024 

Niagara  Ri  ver,  N.  Y v ,  627 

North  (Hudson)  River,  N.  Y v,  134, 140, 989, 1024 

Ohio  River v,465;  vi,  1819 

Penobscot  River,  Me v,  42, 800 

Petersburg,  Va v,  235, 1200 

Pifceon  Cove  Harbor,  Mass v,  74, 836 

Point  AUerton,  Boston  Harbor,  Mass v,  74, 835 

Point  Judith,  R.  I v,93,869 

Pollock  Rip  channel,  Mass v,  93, 869 

Pollock  Rip  Slue,  Mass ^ v,93,868 

Port  Henry,  N.  Y v,  74,  836 

Potomac  River,  Swann  Point,  Md v,  224, 1181 

Potomac  River,  Washington,  D.  C v,  224, 1182 

Roads  Harbor,  Md v,  202, 1147 

Rockport  I larlwr.  Me v,  800 

Rouse  Point,  N.Y v,  74, 836 

Saginaw  River,  vSaginaw,  Mich v,  590 

St.  Clair  River,  Mich v,601;  vii,2288 

St.  Johns  River,  Fla v,309;  vi,  1320 

St.  Jones  River,  Del v,  186, 1122, 1124 
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Wrecks,  etc.,  removal  of — Continued. 

Sanduskv  Harbor,  Ohio v,619;  vii,236s 

Sanford,'Fla ' v,309;  vi,l:i2!} 

Schuvlkill  River,  Pa v,l«3,1085 

Ship  John  liffht,  Delaware  Bay v,163,1086 

ShoalwaterBav  (Willapa  Harbor),  Wafih v,710;  vii,2560 

Shovelful  shoal,  Mass v,  93. 8^8 

Southbend  Harbor,  Wash v,710;  vif,2ofl() 

South  Brewer,  Me v,42,8ii) 

South  channel,  New  York  Harbor,  N.  Y v,  140, 1024 

South  Kingston,  R.  I.,  off  Point  Judith v,93,86& 

Stag  Island,  St.  Clair  River,  Mich vii,22?v^ 

Stoney  Point,  Lake  Erie,  Ohio v,618;  vii,2:^: 

Stoniiigton  Harbor,  Me '. v,8(>^ 

Swann  Point,  Md v,  224, 1181 

Tangier  Sound,  Va v,  202, 1147 

Teche  Bavou,  La v,365;  vi,  145fi 

Tinicuni  Island,  Delaware  River v,  16:5,  lOvi 

Vinevani  Sound,  Mass. ,  Cross  Rip  light-ship v,  93. 8^ 

Washington,  D.  C v,224,llJ<: 

W^est  Galveston  Bav,  Tex v,  399;  vi,  lob 

Willapa  Harbor,  Wash v,  710;  vii,  2o6) 

"Wright  County,  Minn.,  bridge  of v,  73l» 

Wright,  Russell  ( canal  boat),  removal  of  wreck  of v,  74, 8^ 

Wvandott^,  Mich,  [see  Detroit  River) v,  600:  vii.  22^) 


Yamhill  River,  Oreg.: 

Improvement  oi v,  678;  vii,  2469 

Operating  and  care  of  lock  and  dam v,  680:  vii,  2474 

Yankton,  Norfolk  and  Southern  Railway  Company,  bridge  of v, 720 

Yankton,  S.  Dak.: 

Bridge  over  Missouri  River  at v. 720 

Improvement  of  Missouri  River  at v,  442;  vi,  1689 

Yaquina  Bay,  Oreg. ,  improvement  of v,  665, 668;  vii,  2451,2454 

Yazoo  River,  Miss. : 

Improvement  above  mouth v,  409;  vi,  1554 

Improvement  of  mouth,  including  Vicksburg  Harbor v,  407;  vi,  1543 

Yellow  Mill  Pond,  Bridgeport,  Conn,  {see  Bridgeport  Harbor) v,  106, 891 

Yellowstone  National  Park,  improvement  of v,  744;  vii,  2809 

York  Harbor,  Me. ,  improvement  of v,  38,  796 

York  River,  Va.,  improvement  of v,  210, 1161 

York  Spit,  Chesapease  Bay,  Va.,  shoals  opposite  (see  Patapeco  River) ...  v,  186,  n2'> 

Youghioglieny  River,  Pa.,  bridge  at  West  Newton v,  727 

Yuba  River,  Cal.  (see  Sacramento  River  and  California  Debris  Commis- 
sion)   V,  652,  714;  vii,  24:«,  2585,  2.Tftl 

Yukon  River,  Alaska,  trail  to  Coldfoot v,  752;  vii,  2S4^> 
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